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Improved Flinching and Drop Press. 

The above named firm have long been known to the me- 
chanical public through their excellent drop presses and 
punching presses, which have betn widely used in the manu 
facture of silver and plated ware, spoons, watches, silver and 
brass ornaments, lamps, tin ware, copper bottoms, metallic 
kegs, and the endless variety of goods made of sheet metal, 
and in forging for general machine purposes, carriage parts 
and clips, lock work, gun parts, plane irons, table cutlery, 
agricultural implements, carriage spring heads, steel traps, 
tinmen's tools and machines, bolt headings, etc. 

Recent improvements upon these tools have features which 
warrant us in directing the attention of manufacturers to 
them, as probably yet unexcelled specimens of machines of 
their class. 



which respectively represent a plan and a side elevation of 
the stripper. The principle of the gimball, or universal 
joint, is applied to this, it being made in two parts, D and E. 
The part, D, is pivoted to the blocks, F, Figs. 1 and 2, and 
the part, E, is pivoted to D, at right angles with the first men- 
tioned pivots, so that a universal motion is secured, which, no 
matter what may be the unevennesses of the punched piece, 
insures its being stripped straight off the punch without 
breaking, straining, or bending the latter so as to force it 



lie. The peculiarity consists in an arrangement of devices 
whereby the drop may be arrested in its ascent at any point 
while the machine is at work, and held there at the will of 
the Operator, or dropped as may be desired, thus enabling 
the attendant to regulate the force of the blow to any ex- 
tent. By this means, also, in adjusting dies for any kind of 
work, the drop may be lowered as gradually as desired, thus 
obviatingjthe necessity of a tackle for that purpose, now gen 
erally required on other drop presses. A collateral advan- 





THE STILES,, AND PARKER PRESS COMPANY'S PUNCHING PRESS AND DROP PRESS. 



The punching press, Fig. 1, has two novel features, the 
other parts being the same as is usual with this kind of press. 

The first novelty is the pivoted bed, A, and the slotted arcs, 
B, by which the bed may be set either inclined, as shown, or 
horizontal for work in which the latter position is most con- 
venient. Presses have hitherto been made with inclined beds 



out of adjustment with the die. For many kinds of work 
this will prove a valuable addition, as in delicate punching a 
slight bending of the punch causes it to conflict with the die, 
destroying its edge or breaking it altogether. 

The drop press is shown in perspective in Fig. 4. Details 
are represented in Figs. 5, 6, and 7, and a perspective view of 



tage of economy of power is also secured, which, with other 
advantages, will appear as we proceed to examine the con 
struction of the machine. 

The drjp is elevated by a strap, A, Figs. 4, 5, and 8, which 
strap is wound up on a spool, O, Figs. 6 and 7, which plays 
loosely on the main shaft, except when engaged with one or 
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or horizontal beds. The present improvement embodies the 
peculiar advantages of both styles. The arcs, B, are firmly 
held by the bolts, C, so that the bed may set inclined for 
work in which the punched pieces are desired to slide out by 
their own gravity, or adjusted to the horizontal position. 
The second novelty is shown in detail in Figs. 2 and 8, 



the new features, applied to hangers so as to be readily adap- 
ted to any drop press now in use, is shown in Fig. 8. By the 
use of this latter, the advantage of the improvement will be 
secured at small expense to those having other drop presses. 
The anvil, drop, bed, and guides are not essentially differ- 
ent from the presses already familiar to the mechanical pub- 



the other of the clutches, B, Fig. 5. These clutches are 
made to engage the spool alternately by an extremely inge. 
nious combination of devices which is, so to speak, the soul 
of the invention, and the parts of which, shown in Figs. 4, 
5, 6, 7, and 8, are the tripping rod, C, with the adjustable col- 
lar, D, the sliding collar, E, attached to the drop, the latch 
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bar, F, pivoted to the frame at G, and to the tripping rod at 
H, the switch, I, Figs. 5 and 7, which is attached to the 
latch bar, F, and is moved with the latter in a manner de- 
scribed below, the crotch, J, in the latch bar, Figs. 4 and 5, 
acting in conjunction with the lug, K, on the frame, the col- 
lar, L, Fig. 7, pivoted at M, and actuating the pivoted shoes, 
N. which play in a groove of the spool, 0, and which is 
actuated by the switch, I, so as to alternately move the 
spool into engagement with the clutches, B, F'g. 5, the brake 
lrvtr, P, pivoted at Q, Fig. 6, and actuating the brake shoe, 
R, shown in Fig. 6 — this shoe acting against the spool, 0, 
when it is desired to arrest the drop and to hold it or to lower 
it slowly — the connecting rod, S, which connects the brake 
lever with the treadle, T, and the hand lever, U. 

The action of these various parts is as follows : The hight 
to which the hammer will be raised is regulated by the ad- 
justable collar, D, on the tripping rod, C, which may be set 
anywhere on the rod, to limit the distance through which the 
hammer will fall and the consequent force of the blow. For 
as the hammer rises, the sliding collar, E, engages the adjust- 
able collar, D, lifting the tripping rod and the end of the 
latch bar, F, pivoted to the tripping rod, which, through the 
action of the switch, I, releases the spool, O, from its engage- 
ment with the spool clutches, B. At the same time, the latch 
bar, F, wkich, in the position shown in Fig. 1, engages the 
turned up end of the brake lever, P, preventing the latter 
from acting, releases this lever, and allows it to press the 
brake shoe against the spool with ample force to hold it 
from falling, the shoe being connected to the brake lever by 
a toggle joint arrangement shown in dotted outline in Fig. 6. 
This arrangement 's adjustable to take up wear and always 
to keep the brake in order to act properly. 

If now the operator presses with his foot on the treadle, T, 
he will raise the connecting rod, S, which actuates the brake 
lever, P, takes off the brake, and allows the hammer to fall. 
When the hammer falls, the latch bar falls, again engaging 
the brake lever, and also, through the switch, I, causing the 
spool, 0, to engage one of the clutches, B, to raise the ham- 
mer again. The clutches, engaging alternately, wind the strap 
up always in the direction the spool, 0, is turning, so that, as 
the hammer rebounds, there is no shock or sudden jerk on 
the strap, and the spool, gradually losing its motion, is slow- 
ly overtaken by the clutch which follows it, and the engage- 
ment is made without shock or jar. The crotch, J, of the 
latch bar acting in conjunction with the lug, K, on the frame, 
sustains the weight of the latch bar and tripping rod, so that 
these parts exert no brake-like action upon the spool to pie- 
vent its free movement and check the fall of the hammer, 
as would otherwise be the case. Everything runs as lightly 
as possible, and the consequence is a saving of power claimed 
to be at least one third of that required to drive the friction 
roller drop machines. 

It will be seen that if the adjustable collar on the tripping 
rod be set at any bight, and the treadle, T, is kept depressed, 
a rapid series of blows will be delivered, the force of the 
blows corresponding to the adjustment of the collar. Again, 
if the treadle, T, be kept depressed, and the adjustable col- 
lar be set up out of the way, the tripping may be done by 
the hand lever, V, thus placing the force of the blows en- 
tirely under control of the operator, enabling him to give 
light or heavy blows and to vary their force according to the 
nature of the work in hand. These are very important fea- 
tures, whici render the machine peculiarly adapted to many 
kinds of work. For instance, in forging a piece of iron, say 
one foot long, six inches wide, and one inch thick, the ham- 
mer will make its blow on the ^nd.edge, or side of the piece, 
and go up to its original hight without any care or action on 
the part of the operator. Again, in welding, the hammer 
will deliver light blows at first, and follow with heavy ones, 
as required, through the use of the hand lever, which may 
be, if desired, attached by a rod to a suitable foot treadle, so 
as to leave both hands of the attendant free. We might enu- 
merate many other kinds of work in which these features 
will be found advantageous, but what we have said will suf- 
fice. 

The hammer can be run very rapidly : one hundred blows, 
from one foot hight per minute, can be obtained with ease. 

Patents are pending through the office of the Scientific 
American Patent Agency, upon these improvements, which 
are the inventions of Mr. N. C. Stiles, of the Stiles and Parker 
Press Company, of Middletown, Conn., which company may 
be addressed for further information. 



Tbe Grain Elevators at Liverpool. 

The only groin elevators in the United Kingdom are those 
of tke Mersey Dock Board, situated on the Liverpool and 
Birkenhead sides of the river ; and of these we have recently 
received some particulars. The scene of operations is a 
huge pile of warehouses, or granaries, covering several acres 
of ground, and reaching upwards to the hight of some six 
or eight floors. The grain ships arrive alongside these 
warehouses, and the cargo, whether in bulk or in bag, is 
emptied into what is called the " well" of the building, a 
depth of 22 feet below the level of the quay. It falls into a 
" hopper" capable of holding six tuns ; and it need scarcely 
be stated that the object of thus lowering it is to dispense 
with the manual labor which- would otherwise be necessary 
in filling the apparatus by which it i« raised to the different 
floors. Corresponding with the " well" at the bottom of the 
building is a " tower" at the top, and the distance between 
the two is 145 feet. A bucket worked by a hydraulic ram 
travels between the two, and when a given quantity of 
grain has been emptied into the hopper the bucket descends, 
and by liberating a certain spring on its way to the bottom 
of the well, an arrangement is brought into play whereby 
the filling of the hopper is suspended, and the grain con- 



tained in the lower or eloping part, empties itself into thebuck- 
et. The hopper is made to hold six tuns, and the quantity dis- 
charged at each descent of the bucket is one tun, that being 
the quantity contained in the part of the hopper below which 
the filling process has been temporarily suspended by the 
action already described. A single stroke of the ram, and 
the bucket is raised from the bottom of the well to the top 
of the tower ; the distance of 145 feet with a tun of grain 
being accomplished in forty-five seconds. On its upward 
journey, the bucket, which, it should have been stated, 
works on a sort of rails or guides, replaces the arrangement 
disturbed by ite downward motion, and the process of filling 
the hopper is once more restored. Reaching the top, the 
bucket is acted upon by what is called the " tipping wheel," 
and thus made to empty itself into the tower, where the 
contents are weighed and got in readiness for distribution 
throughout the different floors and sections of the immense 
building. This subsequent process is even more novel and 
interesting than that just described. The upper floor of the 
warehouse is traversed in every direction by belts or bands 
revolving on pulleys, driven by small hydraulic engines. 
These bands, which are composed of india rubber and can- 
vas amalgamated, are from fifteen inches to eighteen inches 
in width, and about one fourth of an inch in thickness. A 
sort of " mouthpiece" is fitted on to the bottom of the hop- 
per containing the particular kind of grain to be distributed : 
and by this means it is thrown on the band revolving under- 
neath, in an even and continuous stream, and in sufficient 
quantity to keep the bucket going regularly between the wejl 
and tower, with its load of a tun every three quarters of a 
minute. 

The grain is carried forward on the band at a very consid- 
erable speed ; and by the introduction of what is called the 
discharging or throwing-off apparatus, which can be attached 
at pleasure, it can be deposited in any section of the top floor, 
or diverted down shoots which carry it to any of the numer- 
floor» underneath. 

These warehouses in Liverpool have been in operation 
about three years. The machinery, which is of a very sim- 
ple but effective character, was supplied by the firm of Sir 
W. Armstrong, of the Elswick Works, Newcastle-on-Tyne ; 
and the system is stated to be superior to that in operation 
at Chicago, where " grain elevators" are quite an institution. 
The capacity of the Liverpool warehouse is something like 
40,000 tuns— Builder. 



Hawley's Metal Roofing. 

Mr. William S. Hawley, of New York city, assignor to 
David J. Millard & Co., of Clayville, N. Y., has invented an 
improvement in composition metal for roofing and other 
purposes, for which he has just obtained a patent through 
the Scientific American Patent Agency. This invention re- 
lates to metal which is adapted to roofing, linings, pipe, 
either cast or made from the sheet, and other purposes, 
forming a composition metal, which, when rolled into sheets 
suitable for roofing, linings, and all similar purposes, or cast 
or made into pipe, and is designed to resist the action of 
salt water and most of the acids, and does not perceptibly 
expand or contract from heat and cold. 

Lead, tin, bismuth, and aluminum, or lead, tin, and bis- 
muth without the aluminum, and with or without the bis- 
muth, according to the use for which the metal is intended, 
are employed. In forming the composition metal, the above 
mentioned metals are used in various proportions, but never 
so much as one fifth part of tin to four parts of lead is used. 

The inventor claims to have discovered that, by using a 
much less quantity of tin to a given q uantity of lead, an ar- 
ticle subject to no mechanical difficulties in the process of 
manufacture, and in every way superior to what has before 
been manufactured, can be produced. He has found that a 
metal composed of lead, one hundred pounds, tin, sixteen 
pounds, and bismuth, one ounce, with from three to five 
pounds of aluminum addled, is best adapted for roofing and 
the other purposes for which it was intended. As the pur- 
poses are various, the proportions named may accordingly be 
varied, and the aluminum or the bismuth may be dispensed 
with where it is not desired to furnish a very fine qua- 
lity of metal. 

The metals used may vary from five pounds to twenty 
pounds of tin to one hundred pounds of lead, and from one 
ounce to two pounds of bismuth to th^ said quantity of tin 
and lead, when bismuth is used. 

In preparing the metal, the lead is fused in an iron ves 
sel, and then the block tin is added, taking care that the 
lead is not at so high a temperature as to burn or vaporize 
the tin. Wnen the thr-kae-baeo fused and thoroughly min- 
gled with the lead, about half a pound of tallow to the hun- 
dred pounds of metal is introduced, which cleanses the com 
bined metals from all the impurities, which may be skimmed 
from the surface. The bismuth is then introduced, and also 
the aluminum when aluminum is used. When the compo- 
sition has been thoroughly stirred, it is ready to be poured 
into the molds, and thus formed into ingots or slabs. After 
being perfectly cooled, the ingots or slabs are ready for the 
rolling mill. 

This composition metal can, it is claimed, be cast and 
rolled without cracking, and no mechanical or other difficul 
ties are met with in rolling it to extreme thinness, making a 
most tough and tenacious sheet, admirably adapted for 
roofing, lining barrels for holding petroleum, mineral water, 
and all similar fluids, sheathing vessels, watertight floors, 
damp walls, and various other purposes. It is also averred 
that no acids affect it which will not destroy gold and silver. 

The advantages and value to the public of such a metal 
will be apparent to all having a general knowledge of the 
many uses to which it can be put. 



Shad Breeding. 

In April, 1868, the Legislature of the State of New York 
passed a much needed act for the protection of fish. The 
Hudson river _was at the moment practically closed by vari- 
ous nets of so small a mesh that mature shad could not as- 
cend to the usual spawning beds. 

This act specifies four and a half inches as the smallest 
mesh to be used in a shad net, and provides, under penalty, 
for the opening of all nets or traps from sundown on Satur- 
day until sunrise of the following Monday. It also desig- 
nates the season for shad fishery to be those days between 
the 15th of April and the 15th of June. Horatio Seymour, 
George G. Cooper, and R. B. Roosevelt were appointed Com- 
missioners of Fisheries. 

These gentlemen at once engaged the services of Mr. Seth 
Green, and set him at work to restock the Hudson river with 
shad, and save to the people a food source which bade fair to 
be presently exhausted. 

Mr. Green selected for his work a location on the right 
bank of the Hudson, some four miles above the town of 
Coeymans. At this point, a low island affords protection from 
wind and the wash of passing steamboats. It is convenient 
to some of the best fishing grounds of the river. The fish 
are taken by seine at night. The ova is gently pressed from 
the female (if ready for spawning), into a pan of water kept 
in gentle motion. Care is taken not to injure the shad be- 
fore spawning it. The male shad is made to evolve sufficient 
milt to impregnate the eggs, which seem instantly to lose 
their opacity, and become crystals of more than double their 
impregnated size. From the pans they go to the hatching 
boxes contrived by Mr. Green — a simple wooden box of fif- 
teen by twenty two inches, fitted with a wire bottom, and ar- 
ranged with strips of wood fastened on each side to float 
with the wire bottom at such an angle to the tidal current 
as will keep the eggs in continual motion, with the exception 
of a short time at the changing of the tides, when it is neces- 
sary to occasionally shake the boxes to keep the spawn from 
settling to the bottom, a thing fata! to the life of the ova. 

From three to five days are necessary to hatch the spawn. 
The fry, at once capable of taking care of itself, is set free 
at night, when small fish with appetite for shad fry are close 
inshore, and not swarming after the boat, as is the case dur. 
ing the daytime, when they accompany it on each v'&it to the 
hatching boxes to secure the dead spawn, which must be 
frequently removed from the boxes. A full grown female 
shad will spawn upward of one hundred thousand eggs, of 
which number "it is said that no more than a few hundred 
will be hatched in the natural way, while by good handling 
upward of ninety thousand may be secured by artificial 
hatching. Mr. Green has already turned some hundreds of 
millions of shad fry loose at different points in the Hudson, 
and expresses a belief that three hundred millions of young 
shad may be hatched out and set free during the few weeks 
of time devoted to the work. The expense is comparatively 
small ; a few hundred dollars cover the entire outlay. Cer- 
tainly this is a judicious expenditure of the people's money, 
securing, as it does, a vast food source which would other- 
wise have dwindled to a supply inadequate to furnish more 
than a small quantity, which would have found its way only 
to the tables of the -Wealthy. 

Other States are devoting attention to the subject of pisci- 
culture as a food source, stocking streams and lakes which 
have for years been tenanted only by small and comparative- 
ly valueless fish. In this work Mr. Green gladly assists, his 
great knowledge of the subject rendering his advice invalu- 
able. 

This season's shad hatching will be commenced by Mr. 
Green as early as May 20, and the work will reach its most 
interesting point about the 20th of June. 



Sub-Aqueous Tunnel. 

A railway tunnel is now being constructed under the river 
Mersey at Liverpool, England, to connect that city with the 
opposite city of Birkenhead. It will be about three miles 
in length, about one third of which will be under the bed of 
the river, and it will connect nearly all the railways in Eng- 
land with the Birkenhead docks.. The effect of this great 
undertaking, as well as of the fine river approaches — a sister 
scheme, and working in the same direction — cannot but be 
in the highest degree beneficial to local trade. The improve- 
ment has already commenced. The preliminary operations 
for the formation of the tunnel have been completed. A 
hoarding has been erected on the south reserve land, be- 
tween Shore road and the river, close to Woodside Ferry, 
and workmen have commenced preliminary operations for 
sinking a shaft, in order to attain the depth of 70ft. below 
the bed of the river, at which point the cutting of the tunnel 
railway will be undertaken. The contractor for the work is 
Mr. John Dickson, of Whitby, and the engineer Mr. Mac- 
kenzie. The tunneling will be performed with two ma- 
chines, each of which will make a cutting 15ft. in diameter. 
Two other shafts are to be sunk on the Birkenhead side, 
one on the upper side of Shore road, and the other between 
tlfe gasworks and Green lane, Tranmere, where will be situ- 
ated what may be called the Cheshire terminus, the line 
there joining the Birkenhead and Chester Railway. It is 
anticipated that unless serious geological " faults " are met 
with, the cutting of the tunnel, which is to accommodate a 
double line of rails, will be completed in tw i years. We 
are in hopes that, by that time, our capitalists will be moved 
to commence the construction of tunnels under the North 
and East rivers at New York. 



One of the salts most sensitive to heat is the double iodide 
of silver and mercury. Its natural color is yellow, but it 
turns red if warmed, and returns to yellow agaia on cooling. 
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THE TALLOW TREE AND ITS USES. 



BT T>. I. HAOaOTfAK. H.D. 



The botanical characters of this member of the Euphor- 
biacece are too well known to require description ; but hither- 
to no accurate account has been published of its various 
uses. Although it has become a common tree in some parts 
of India and America, its value is appreciated only in China, 
where alone its products are properly elaborated. 

Analytical chemistry shows animal tallow to consist of 
two proximate principles — stearine and elaine. Now, what 
renders the fruit of this tree peculiarly interesting is the 
fact that both these principles exist in it separately in nearly 
a pure state. Nor is the tree prized merely for the stearine 
and elaine it yields, though these products constitute its 
chief value ; its leaves are employed as a black dye ; its wood 
is hard and durable, and may be easily used for the blocks 
in printing Chinese books and various other articles ; and, 
finally, the refuse of the nut serves for fuel and .Manure. 

The Stttlingia Sabifera or tallow tree is chiefly cultivated 
in the provinces of Kiang-se, Kiang-nau, and Chih-kiang. 
In some districts near Hang-chau the inhabitants defray all 
their taxes with its produce. It grows alike on low alluvial 
plains and on granite hills, on rich molds on the margin of 
canals, and on the sandy sea beach. The sandy estuary of 
Hangchau yields little else. Some of the trees at this place 
are known to be several hundred years old, and, though 
prostrated, still send forth branches and bear fruit. Some 
are made to fall over rivulets, forming serviceable bridges. 
They are seldom planted where anything else can be conve- 
niently cultivated, but generally in detached places, corners 
about houses, roads, canals, fields, etc. 

In winter, when the nuts are ripe, they are cut off with 
the twigs by a sharp bill hook attached to the extremity of a 
long pole, which is held in the hand and pushed upwards 
against the twigs, removing at the same time such as are 
fruitless. 

The harvesting accomplished, the capsules are taken and 
gently pounded in a mortar to loosen the seeds from their 
shells, from which they are separated by sifting. To facili- 
tate the separation of the white sebaceous matter enveloping 
the seeds, they are steamed in tubs having convex, open 
wicker bottoms, and placed over caldrons of boiling water. 
When thoroughly heated they are mashed in the mortar 
and then transferred to bamboo sieves, kept at a uniform 
temperature over hot ashes. 

As a single operation does not suffice to deprive them of 
all their tallow, the steaming and sifting is therefore repeat- 
ed. The article thus procured becomes a solid mass on fall- 
ing through the sieve, and, to purify it, is melted and then 
formed into cakes for the press. These receive their form 
from bamboo hoops, a foot in diameter and three inches 
deep, which are laid on the ground over a little straw. On 
being filled with the hot liquid, the ends of the straw under- 
neath are drawn up and spread over the top, and, when of 
sufficient consistence, are placed with their rings in the 
press. This apparatus, which is of the rudest description, is 
constructed of two large beams placed horizontally so as to 
form a trough capable of containing about fifty of the rings, 
with their sebaceous cakes. At one end it is closed and at 
the other adapted for receiving wedges, which are succes- 
sively driven into it by ponderous sledge hammers wielded 
by athletic men. 

The tallow oozes in a melted state into a receptacle where 
it cools. It is again melted and poured into tubs smeared 
with mud to prevent adhering. It is now marketable in 
masses of about eighty pounds each, hard,brittle, white, and 
opaque, tasteless, and without the odor of animal tallow. 
Under high pressure it scarcely stains bibulous paper; it 
melts at 104° Fah. It may be regarded as nearly pure stear- 
ine ; the slight difference is doubtless owing to the admix- 
ture of oil expressed from the seed in the process just de- 
scribed. The seeds yield about eight per cent of tallow, 
which sells for about five cents per pound. 

The process for pressing the oil, which is carried on at the 
same time, remains to be noticed. It is contained in the 
kernel of the nut ; the sebaceous matter which lies between 
the shell and the husk having been removed in the manner 
described, the kernel and the husk covering it are ground 
between two stones, which are heated to prevent elogging 
from the sebaceous matter still adhering. The mass is then 
placed in a winnowing machine precisely like those in use 
in Western countries. The chaff being separated, the white 
oleaginous kernels are exposed, and, after being steamed, 
are placed in a mill to be mashed. 

This machine is formed of a circular stone groove twelve 
feet in diameter, tapering at the edge, and is made to revolve 
perpendicularly by an ox harnessed to the outer end of its 
axle, the receiver turning in a pivot in the center of the ma- 
chine. Under this ponderous weight, the seeds are reduced 
to a mealy state, steamed in tubs, formed into cakes and 
pressed by wedges in the manner before described, the pro- 
cess of mashing, steaming, and pressing being likewise re- 
peated with the kernels. 

The kernels yield about thirty per cent of oil. It is called 
tdng-yu, and sells for about three cents per pound. It an- 
swers well for lamps, though inferior for this purpose to 
some other vegetable oils in use. It is also employed for 
various purposes in the arts, and has a place in the Chinese 
pharmacopoeia because of its quality of changing gray hair 
to black, and other imaginary virtues. The husk which en- 
velopes the kernels and the shell which encloses them, and 
their sebacious covering, are used to feed the furnaces ; 
scarcely any other fuel is necessary for this purpose. The 
residuary tallow cakes are also employed for fuel ; a small 



quantity of it remains ignited a whole day. It is in great 
demand for chafing dishes during the cold season. 

Finally, the cakes which remain after the oil has been 
pressed out are much valued as a manure, particularly for 
tobacco fields, the soil of which is rapidly impoverished by 
that plant. 



"'burnt steel," the iron itself in the 
of the Chemical Society. 



•burnt iron." — Journal 



Burnt Iron and Burnt Steel. 

Iron which has been damaged by reheating is designated 
"burnt iron" by the workman, who also gives the same 
name to iron which has been excessively heated and ex- 
posed in the puddling furnace after balling. No amount of 
heat applied to iron in the blast furnace or in the early stages 
of puddling produces burnt iron. 

Burnt iron is brittle, its fracture is short, it displays the so 
called " crystalline " structure, and it has lost the fibrous 
structure and silky fracture of good iron. 

When steel has been raised to a yellow or white heat 
and then suddenly cooled, it becomes brittle and no longer 
capable of tempering, is worthless for the ordinary uses of 
steel until again raised to a welding heat, and rolled or ham- 
mered and allowed to cool gradually. Burnt steel has a coarse 
granular fracture, the facets of the granules being, for the 
most part, either rounded or conchoidal. The conchoidal 
facets serve practically as a distinguishing characteristic. 

I have examined many samples of burnt iron and find in 
all of them some particles of black oxide, more or less abund- 
antly diffused throughout the mass of iron, suspended or en- 
tangled within it. I find no such particles of oxide in burnt 
steel, nor any other indication of internal oxidation of iron. 

Important practical decisions often depend upon the de- 
termination of whether certain defects of particular samples 
of iron are due to burning or to other causes. I have devised 
a very simple means of answering this question. I take 
about a decigram of fresh borings or coarse fillings, put them 
into a dry narrow test tube, then pour upon them about 
three centimeters of nitric acid diluted to sp. gr. 1'20. If 
the iron is burnt, the particles of dark oxide become separa- 
ted from the metallic iron as it dissolves, and are suspended 
in the liquid, rendering it dark and turbid. They ultimately 
disappear and are thus distinguishable from particles of car- 
bon, etc. This action is easily recognized by treating equal 
quantities of borings of burnt and good iron simultaneously 
in the same manner, and comparing. 

I find that ordinary sound wrought iron contains a small 
quantity of carbon, the most important function of which 
appears to be to prevent burning by its reducing agency. As 
Boon as the carbon is removed, oxidation oommences when 
the iron is heated, and this oxidation is not merely superfi- 
cial but extends throughout the mass. The higher the 
temperature and the greater the amount of exposure to the 
atmosphere while heated, the greater is the quantity of car- 
bon required for protecting the iron. This is, I believe, the 
reason why all attempts to make merchantable iron by the 
Bessemer process are a failure. The high temperature and 
the violent exposure of melted metal to the air forced 
through it causes oxidation of the iron to commence even 
in the presence of much carbon. This oxidation or burning 
of the iron commences in the Bessemer converter, when the 
proportion of carbon is brought down to about 025 per cent. 
0'20 per cent, may be stated as the practical minimum to 
which it is possible to bring down the carbon of Bessemer 
metal without destroying malleability, b ut this is rarely reach- 
ed. About - 28 is the lowest ordinarily aimed at by the 
manufacturer. 

I find that iron attains its maximum toughness, when it is 
otherwise pure, and its carbon is reduced to the lowest possi- 
ble proportion without oxidation of the iron commencing. 
Thus the success of the maker of armor plates, ship bolts, 
etc., depends upon his skill in exactly touching, without 
passing, the point at which the oxidation of carbon ceases, 
and that of the iron is about to begin. By skillfully con- 
ducting his last reheating processes by means of a reducing 
flame, he is able to work down to the lowest possible trace of 
combined protecting carbon, and thus obtain the maximum 
of toughness and extensibility. 

I find, as a result of a large number of varied experiments, 
that whenever steel is raised to any temperature above the 
lowest visible red heat, and more or less exposed to the 
action of atmospheric air, its carbon is oxidized with a 
rapidity proportionate to the temperature and degree of ex- 
posure. These experiments have extended through a series 
of various conditions, from low heat and closed annealing 
furnaces to the great heat and excessive exposure of the 
Bessemer converter. This oxidation occurs not only at the 
surface, but proceeds inwards. It is now well known that 
certain gases can pass readily through heated iron, and thus 
the permeation of the oxygen and exclusion of the carbonic 
oxide no longer presents a difficulty. I, therefore, explain 
the structure and properties of " burnt steel " as the result of 
suddenly solidifying it, from the viscous condition which it 
attains at a welding heat, and thereby imprisoning the car- 
bonic oxide evolved by the oxidation of the carbon. By 
slower cooling, the carbonic oxide would have become either 
occluded or expelled. This explanation accords- with the 
fact that burnt steel may be cured, as above stated, by weld- 
ing up the cavities or " toads' eyes," as the workmen call 
them, which are visible on the fracture of such steel. These, 
according to my explanation, are the minute bubbles formed 
by the carbonic oxide suddenly arrested in various stages of 
evolution or collapse. 

According to the above, the workmen's term " burnt" is no* 
incorrectly applied in either case, the rottenness of both the 
iron and the steel being caused by the presence of inter- 
mingled particles of combustion-products breaking the con 



Light, Heat, and Electricity from .notion. 

The celebrated Jacob Perkins when in London, in 1837, ex- 
hibited at the Adelaide Gallery the phenomena produced by 
the contact of soft iron with steel in motion, and which he 
described at the time as follows ; 

" The action of a soft iron disk upon hard steel, such as a 
file, is exhibited four times a day. This has been regularly 
kept up for three years, yet it has undergone very little 
wear. I am of opinion, in fact, that if the file had never 
been held upon it until it had attained its full velocity, there 
would not have been any loss of metal. I do not know to 
what extent the combustion of steel by soft iron may have 
been carried in the United States, but our experiments are 
so brilliant as to excite the highest admiration, and to induce 
numbers to repeat their visits to the Gallery. Our disk is a 
foot in diameter and an eighth of an inch thick. It requires 
about a three horse power to drive it, and revolves about 
6,000 times' in a minute. It is very accurately fitted up with 
friction wheels. The blaze of light, which rises about 12 
inches, perpendicularly, from the point of contact, is so vivid 
that few persons can look steadily at it even at noon day. 
The stream of light is about an inch and a half thick at the 
distance of a few inches from the point of contact ; and at 
the distance of 7 or 8 feet, it spreads out to about 10 inches. 
The sparks not unf requently touch the ceiling, which is about 
20 feet high j a ring of fire is seen all around the disk, ap- 
pearing like a band of light about five eighths of an inch 
wide. Of what does this light consist? It is manifestly 
different from that of the sparks, which all fly off in a tan- 
gent. In operating with the disk, it never becomes warm ; 
the file, however, has to be held at least two inches from the 
sharp end, as it becomes highly heated. The whole appear- 
ance, in fact, is very interesting,and when fully investigated, 
I am well convinced that some of the phenomena will be 
found to depend upon electricity." 



Brandy from Wood Shavings. 

C. G. Zetterlund has been making some experiments in the 
distillery at Hulta to make brandy oat of shavings. For 
this purpose, they were boiled in an ordinary kettle under a 
pressure of 0'116 kilograms of steam to the square centime- 
ter. There was then put into the kettle : Shavings (pine and 
fir, very wet), 90 Icwt. ; sulphuric acid, 1'18 sp. gr., 07 cwt. j 
water, 30 7 cwt.— Total, 40-4 cwt. 

After boiling eight and a half hours, the mass of shavings 
contained 3"33 per cent grape sugar, and after eleven hours 
cooking, 4'38 per cent. A farther increase in the quantity of 
sugar could not be attained. There was obtained in all, from 
the 40 - 4 cwt., about l - 77 cwt. of grape sugar, or 19-67 per 
cent of the weight of the shavings. The acid was neutralized by 
lime, so that the cooled mash ready for fermentation contained 
one half degree of acid, according to LudersdorfPs acid tester. 
The mash had a temperature of 30°C. when the yeast prepar- 
ed from only 20 pounds of malt was added. At the end of 
96 hours, the mash had done fermenting, was then distilled 
and yielded 61 quarts of 50 per cent brandy at -f-15°C, per- 
fectly free from all flavor or smell of turpentine, and of a 
very pure taste. 

It is more than probable that the manufacture of brandy 
from shavings on a large scale would succeed if it were as- 
certained, by experiment, with how much water the acid must 
be diluted, and how long it must be boiled, for both of these 
circumstances exert a great influence over the production of 
sugar. 

If it were possible to convert the whole of the cellulose in 
the shavings into sugar, each hundred weight of air dried 
shavings would yield about seven gallons of brandy of fifty 
per cent. The shavings of the leaf bearing trees would pro- 
bably give the best results. — Journal of Applied Chemistry. 



Effects of Fbost on Plants.— It has been a disputed 
question whether plants, killed by frost, die in freezing or in 
thawing. That the former is the case, at least in some cases, 
has been satisfactorily demonstrated by Professor GSppert, 
of Breslau. The flowers of certain orchids, afc, for example, 
the milk white blossoms of Calanthe veratrifolia, produce 
indigo, but only by a chemical reaction that takes place upon 
the death of the parts. When they are crushed, or the vital- 
ity of the cells is otherwise destroyed, they turn blue at once. 
Now this change of color occurs immediately upon freezing, 
which proves that life then ceases. Certain other species are 
said to show the same thing. 



A Fkenchman named Wilbaux has taken out a patent to 
use an elastic type for printing on glass, with fluor spar ren- 
dered adhesive by some such material as printing ink. Sul- 
phuric acid of suitable temperature is then allowed to act on 
that portion of the glass. The hydrofluoric acid generated 
in this way would etch the glass on the places printed on. 
When completed, the whole is washed off with warm water 
or lye. 



tinuity of the metal. The carbon is burnt in the case of the | bly glue. 



To Keep Gum Akabic from Molding,— Solutions of 
gum arabic soon mold and sour, and finally lose their adhe- 
sive property. It is said that sulphate of quinine will pre- 
vent this, while it imparts no bad odor of its own. The ad 
dition of a solution of a few crystals of this salt to gum ara- 
bic will prevent the formation of mold quite as effectually 
as carbolic acid, and by analogy it is safe to suppose that the 
same salt could be used in writing ink, mucilage, and possi 
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FIRST GRAND INDUSTRIAL EXPOSITION OF LOUISIANA. 



The above exhibition will open on May 1st, in the new and 
convenient building situated at the junction of Carondelet 
and St. Charles streets, New Orleans, La., and will continue 
till May 22d. This preliminary exposition is intended as the 
opening of a permanent exposition. In the preliminary ex- 
position, no charge will be 
made for space. When the 
building is opened on June 3d 
as a permanent exposition and 
salesroom, for manufacturers, 
artists, inventors, etc., a charge 
will be made to those who 
occupy space and avail them- 
selves of the opportunities 
thus afforded. No premiums 
or diplomas are to be offered ; 
the public will be the sole 
judge of the merits of the ar- 
ticles exhibited. By late ad- 
vices, we are informed there is 
a good prospect of an interest- 
ing display. 

We give on this page a view 
of the exposition building, 
which occupies an entire 
square. 

The exhibition is held un- 
der the management of the 
Southwestern Exposition As- 
sociation of New Orleans, La. 

Northern manufacturers 
will probably find this a- good 
introduction for their wares 
into the Southern market, 
more especially for agricultu- 
ral and other labor-saving ma- 
chinery. 



the animal's neck is adjustible to any desired width, the bars 
being slotted transversely where the bolts pass through them, 
allowing them to be moved either right or left. The stanchions 
are self-closing and self -fastening, thereby saving a vast 
amount of time, and any one of them can be instantly un- 
hung without disturbing the remainder. 
Fig. 1 is a view, from the stable side, of a section of a row of 




Automatic Cattle Stanchion, 

Fastening cattle in stables is accomplished by many differ- 
ent methods, the majority of which are inconvenient for the 
keeper and exceedingly uncomfortable for the animal. It 
has long been a conceded, fact, among dairymen, that fasten- 
ing cattle in stanchions is the only economical method where 
any considerable numbers are kept in one herd. A chain 
around the animal's 
neck, with a ring 
sliding upon an up- 
right standard, has 
been used to a con- 
siderable extent. 
This, although easy 
for the animal, is a 
very inconvenient 
and oftentimes dan- 
gerous method of 
securing cattle. It 
requires more room 
and a much greater 
amount of lumber 
to fit up a stable. 

For milch cows 
the use of chains 
and rope ties was 
long ago discarded, 
on account of the 
unavoidably filthy 
condition of the sta- 
ble, the legitimate 
result of too much 
liberty, Box stalls 
have advocates, and 
for breeders of fan- 
cy cattle may have 
their advantages, 

hut they occupy much room, are very expensive and, for the 
dairy, would be exceedingly inconvenient. 

The custom of milking in the stable the entire year has 
become almost universal, and for the comfort of those en- 
gaged in milking, and also for the health and comfort of 
the cows, it is very essential that the circulation of air should 
not be obstructed by partitions (other than perhaps narrow 
hooking boards) either in the stable or manger. In most 
business transactions, we justly expect the best results from 
the employment of the best means. Why not in the manage- 
ment of farm stock? It is often the case that cows will back 
out of ordinary stanchions before they can be fastened, and- 
seriously damage each other ere it can be prevented. 

In the stanchion herewith presented to the public, it has 
been the object of the inventor to make such improvements 
as will do away with the many objections heretofore raised 
against fastening cattle in stanchions. 

The superiority of a swinging over a stationary stanchion 
is at once apparent to the most casual observer. This 
stanchion the inventor styles the " Swinging, Self Closing, 
Self-fastening Cattle Stanchion." 

In the common stationary stanchion, it is very difficult for 
a majority of animals to rise without making several at- 
tempts, but in these the yielding of the stanchion allows the 
shoulders of the animal their natural forward movement, so 
that the animal can rise as easily as though it were not fast- 
ened. The stanchions are hung in such a manner as to allow 
a sliding or sidewise movement, if desired, by simply short- 
ening the upper and lower transverse bars. The space for 



.EXPOSITION BUILDING, NEW ORLEANS. 

finished stanchions, one opened and one closed. It also shows 
the manner of hanging. Fig. 3 is a vertical section of Fig. 
showing the manner of hanging, also the means of prevent- 
ing the animal from lifting the stanchion from its bearing, 
by the insertion of the loose pin, J. It also shows the con- 
struction of the feeding manger,de vices for limiting the swing, 
stanchion, grain board, guide, etc. Fig. 3 shows the interior 
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GIFFORD'S AUTOMATIC CATTLE STANCHION. 
JPicf.,3 




arrangement of the closing and latching devices, the device 
for adjusting the space for the animal's neck, and enlarged 
views of the arms, hook, button, etc. 
To open the stanchion, the attendant presses down on the 



handle of the lever, A, until the upright bar, B, fe raised and 
opened, the notch in the lever catches the pin, C, and holds 
it in the position as shown. The animal, in lowering its head 
for food, unlatches the lever.from the pin, and the stanchion 
closes by its own weight. As the bar, B, descends, the in- 
clined pin, D, strikes the pin, E, and latches the bar, B, in 
the notch, F. G is a guide to.the bar, B, as it rises and falls. 
H, Fig. 2, is a loose grain board 
between the guides, I, rocking 
back and forth with the swing 
of the stanchion. 

To unhang the stanchion, re- 
move the pin, J, from the bar, 
K, and lilt the stanchion from 
its place. L is a hook button 
made of hard wood, cut in the 
shape shown in Figs. 2 and 3, 
to allow the stanchion to swing 
forward. M, Fig. 3, is an arm 
made of half inch round iron, 
bent at right angles with the 
keyholes near the ends, the 
wrists of which pass through 
the bars, B and N, Fig. 1, O, 
.Eig.,,3, is.another form of arm, 
made of one quarter by one 
inch bar iron, with holes near 
the ends for the reception of 
staples, by which it is hinged 
to the bars, B and N, as shown 
in Fig. 1. These arms operate 
to open and close the space for 
the animal's neck. 

These stanchions are simple, 
cheap, and durable, requiring 
no iron hinges, and but four 
bolts in their construction. 

This invention was patented 
through the Scientific Ameri- 
can Patent Agency, May 10 
and July 19, 1871, and May 30, 1872. For purchase of terri- 
tory or other information, address Gifford and Robertson, 
Jamestown, N. Y. 

Japanese Porcelain, 

The Japanese artists have long distinguished themselves 
in the ornamentation of porcelain, and many of their styles 

are of great beauty 
and origin a 1 i t y . 
Their blue and white 
wares are somewhat 
similar, in general 
appearance, to those 
made by the Chi- 
nese, but can be 
readily distinguish- 
ed from them by any 
one conversant with 
the peculiarities of 
Japanese art. 

The most beauti- 
ful and artistic of 
all the fictile wares 
of Japan is the Sat- 
suma. This is made 
in the province of 
Satsuma, situated in 
the southwest of the 
island of Kinsin. 
The body of the 
ware is of delicate 
cream or vellum tint, 
and is covered with 
a thick transparent 
glaze, which is in 
nearly all cases 
crackled. On this 
softly toned ground, figures, birds, flowers and conventional 
designs are painted in the most exquisite manner imagina- 
ble. The freedom and grace infused into every line of the 
flower and bird subjects are astonishing, while the coloring 
is soft and refined. 

Another beautiful ware, richly ornamented with red and 
gold, is made in Japan, in the district belonging to the Prince 
of Kanga. The ornamentation of this ware is infinitely 
more minute and labored than that of Satsuma, but is far 
inferior to it in artistic excellence. Kanga ware appears to 
be held in great estimation in Japan, no doubt on account of 
its fine color and intricate ornamentation. The Japanese fre- 
quently lacquer articles of porcelain, sometimes entiruly 
and sometimes partially. When entirely covered, they are 
treated, as regards their decoration, in a similar manner to 
ordinary lacquer work; when only partially covered, two 
methods are adopted. The first method consists in ground- 
ing in with lac all portions of the object, excepting those 
which have been already decorated and intend to remain in 
their original state; and the second method consists in taking 
the porcelain itself as the ground, and ornamenting it with 
raised designs in gold and colored lacs. 

At a recent trial of bicycle velocipedes in London, one of 
the riders made two miles in less than seven minutes, being 
at the rate of over seventeen miles an hour. Another rider 
made four miles in 17m. 21s., being at the rate, almost, of 14 
miles per hour." The diameter of the wheels of the bicycles 
used was 4 feet 4 inches. 
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GARDNER'S FIRE EXTINGUISHES. 



We need not repeat what we have so often said in regard 
to the value of small portable apparatus for extinguishing 
fires at their very outset. Suffice it to say that our views upon 
this subject have been generally approved by those who have 
made the extinguishing of fires a study. Among apparatus 
of this kind, none have so rapidly won their way into public 
favor as extinguishers the action of which is based upon the 
fact that no fire can live under even the thinnest stratum of 
carbonic acid gas. An envelope of this gas so effectually cuts 
of the supply of oxygen from the air that, when combined 
with water so as to cool the heated surface below the point 
of ignition, it forms the best known means for the extinguis- 
ing of a fire. 




Quite a number of devices have been brought out, all de- 
signed to render easy and rapid the use of carbonic acid gas. 
and water for this purpose. The apparatus shown in our 
engravings has points claimed to give it superiority over oth- 
ers which have preceded it. 

The parts of the device, as lettered in the engraving, Fig. 
2, are an acid chamber, A, a bicarbonate of soda chamber, B, 
a gas chamber, C, handles of stop cocks, D and E, the two 



in separate chambers, and brought together when needed 
for use simply by turning the handle of a stop cock. 

They are brought together in equivalent proportions, and 
the stream of a solution of sulphate of soda is thereby charged 
with carbonic acid gas from the start. 

As much or as little of the charge may be used as is de- 
sired, and the remainder saved, for any future time, perfectly 
unaltered and unimpaired. 

When the machine is charged and set away, the stopcocks 
and mechanical arrangements are never in contact with the 
chemicals. This is considered one of the greatest advan- 
tages of the machine, and is a point in which we believe it 
differs radically from all other extinguishers. 

The machine is made of polished copper, lined with lead 
to prevent coirosion, and the stopcocks are made of lead 
bronze, and will resist all chemical action from the materials 
used. The machine is so constructed that it fits the back 
firmly and steadily, because, there being two upright cham- 
bers to contain the chemicals, the weight is equally distrib- 
uted. It weighs • only 65 pounds when charged, and it is 
claimed that it is lighter than any other machine of the kind, 
and can be put in action more promptly. 

Patented February 14, 1871. For further information, ad- 
dress Philadelphia Fire Extinguisher Company, 1,306 Chest- 
nut street, Philadelphia, Pa. 



BUTTER FROST CALIFORNIA. 



be as strong as can be carried by vessels of the size; In order 
to assure the stability of the ship, no masts have been placed 
in her, and the* sole motive power lies, therefore, in her 
engines. The Thunderer is altogether the completest and 
strongest iron clad yet constructed. 



PATCH'S CORN SHELLEE. 



The extreme simplicity, durability, and compactness of 
this machine, together with its efficiency and convenience, 
will commend it to all who understand the need and use of a 
good corn shelter. The working parts are so few and so 
easily made (nearly all of them can be cast) that the machine 
can be constructed very cheaply. There are no complications 
to perplex the inexperienced, and no nice adjustments are 
required. The machine can be bolted to an upright post, 
and is then ready for work. 

Two pan shaped castings bolted together form the case. 
One of these is removed in Fig. 2. The other, lettered A, 
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handles being joined by a rod so that either hand may be 
used for operating them, hose coupling, F, equalizing pipe, 
G, which keeps the pressure uniform throughout the ma- 
chine, and stoppers, H, which are removed for charging the 
machine. 

The acid chamber, A, is charged with dilute sulphuric acid 
(oil of vitriol), and the soda chamber with solution of bicar- 
bonate of soda, equivalent proportions being used. When 
not in use, the machine is placed in the position shown in Fig. 
2. In this position the acid and soda are kept asunder, and 
no gas is generated. 

In use the position of the machine is reversed, as shown in 
Fig. 1, straps being provided whereby the machine is held 
upon the back of the operator. In the latter position, when 
the cocks are opened, the acid and soda solutions flow into 
the gas chamber, C, where the sulphuric acid instantly sets 
free the carbonic acid in the bicarbonate of soda, generating 
a high pressure, which causes a jet of mingled solution of 
sulphate of soda and free carbonic ecid to issue from the 
hose pipe. This being properly directed, first upon the bot- 
tom of the fire, and so upward as the fire is extinguished, 
will soon put out quite a formidable conflagration. 

The advantages of this extinguisher are that the diluted 
sulphuric acid and the solution of bicarbonate of soda are kept 



The transporting of fresh grass butter from the Pacific 
coast to New York, by rail, is something new, and is likely to 
become a large business. 

A few days ago, a car load of 20,233 lbs. arrived from San 
Francisco, consigned to J. S. Martin, corner Chambers and 
Greenwich Streets, creating quite a sensation among the 
butter dealers. By the cpurtesy of R. L. Stuart, Esq., a well 
known resident of this city — but who, from the note accompa- 
nying it, we infer is at present a guest ■ at the Fort William 
Henry Hotel, Lake George — we are indebted for a handsome 
cylindrical roll of the new butter, from the first shipment 
across the continent. Other shipments are announced ; and 
if the experiment of bringing yellow grass butter, fresh from 
the Pacific coast, proves as feasible as it seems likely from 
the satisfactory result of the first shipment, we may expect 
to get our spring butter in this city much earlier as well as 
cheaper than heretofore. The color of the California product 
is all that can be desired, and the flavor quite equal to 
State butter of a month hence. It costs in San Francisco 
30 cents, gold, and the freight is 2-J cents per pound, which 
leaves the seller in New York a fair profit at 40 cents per 
pound. It comes in neat 2 lb. cylindrical rolls, each wrapped 
in cloth, similar to the Philadelphia mode of putting up 
butter. 

Printing from Iron. 

Mr. Van Ruth, who has for several years acted as inspec- 
tor of iron for the Dutch Government, has from time to time 
turned his attention to discovering some means of examining 
the fiber of iron, and recording it for the purpose of com- 
parison. After several trials, he has amved at an extremely 
simple and efficient method of obtaining the results required. 

The sample of iron whose fiber is to be examined is first 
planed, so as to expose a suitable section, through any de- 
sired point ; this section is immersed in muriatic (hydrochloric) 
acid for such time as is necessary to eat out the cinder • this 
time varies from six hours to twenty-four hours, according 
to the strength and temperature of the acid solution. The 
cinder is attacked in a more rapid manner than the fiber of 
the iron, and the effect is that the fiber is left in relief — in 
fact an etched plate is formed, from which, by suitable ink 
or other substance, an engraving may be printed, showing 
every fiber of the iron in a clear and distinct manner. The 
application of this simple process is too obvious to need 
much description. Whenever the formation of piles in a 
rail, round or other section of iron, is required, here is a 
quick and handy method for discovering it. As a means of 
studying the alteration of fiber in the neighborhood of welds, 
it is invaluable. It may also be applied in supplying informa- 
tion in relation to M. Tresca's valuable memoirs on the flow 
of solids.- 




remains. B is a disk, having, about midway between its cen- 
ter and circumference, a circle of cogs which mesh into the 
pinion of the fluted roller. This roller, with its pinion, is 
cast all in one piece. Suitable bearings for it are bolted to 
the case, as sho ivn. 

The disk, B, is provided with annular rows of shelling 
teeth, as shown. 

The corn is fed in as shown in Fig. 1. A spring (not 
shown), on the inner side of the case, holds the ears firmly 
against the disk, so that varying sizes of ears do not inter- 
fere with the operation of the machine. 

The fluted roller revolves with greater rapidity than the 
toothed disk, the combined action of these two simple parts 
stripping off the kernels rapidly and thoroughly. 

Fw. 2 
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The Thunderer. 

A new armored war vessel, on the turret or monitor plan, 
called the " Thunderer " has lately been launched in Eng- 
land. The vessel has a burthen of 4,400 tuns, carries two 
turrets and four 35 tun guns, being the heaviest naval arma- 
ment known. Her expected speed is 12| knots per hour. 

As she is to rely, like a true Monitor, upon steam alone, 
and is totally unprovided with masts or sails, she is pro- 
vided with two distinct sets of engines, connected with twin 
screws, and capable of acting independently of each other. 
The object of this arrangement is that, if one of the engines 
is disabled, the ship will not be left without any means of 
motion beyond the caprice of the waves. Perhaps one of the 
most remarkable features of this wonderful vessel is its 
capacity for stowing away coal. It can carry more than twice 
the quantity of the largest of the iron clads, being able to 
provide itself with a sufficient consumption for 12 days, or 
as much as 1,750 tuns. 

The Thunderer has a horse power of 5,600, divided be- 
tween two double engines. The length of the vessel is 285ft. 
her breadth amidships 62ft., and she will draw about 26ft. of 
water when fully equipped. Although the iron at the stem 
of the ship will not exceed 8 in. in thickness, the broadside 
is protected by 12 in. of plating, while the turret carries 14 
in. of armor, supported by the usual backing. The plating 
of the Thunderer is thus thicker than that of any other iron- 
clad, except her sister ship, the Devastation, and appears to 




"Patented through the Scientific American Patent Agency, 
April 2, 1872, by Asahel H. Patch, of Hamilton, Mass., who 
may be addressed for further information. 



To Purify 'Water. 

Chloride of iron and carbonate of soda, in the proportion 
of 32 kilos, of the former salt and 84'5 of the latter to a 
quantity of water equal to 1,000 cubic metres, has been found 
a most valuable and quite innocuous means of purifying 
water, even such as is otherwise quite unfit for drinking 
purposes, and could not be rendered fit by alum. The salts 
alluded to are best previously dissolved in some pure water, 
and the solutions, that of iron first, poured into the tank 
containing the water intended to be operated upon. The 
soda [solution is not added until after a few moments, the 
water being first vigorously stirred. The soda solution hay- 
ing been added, the fluid is stirred again, and then left quiet 
for the purpose of allowing the very bulky and flocculent 
sediment to deposit ; this takes considerable time — from 
twenty-four to thirty-six hours. The stryehnos potatorum 
is used in India for purifying clayey water. — Chemical News. 
-^^ 

Among the remains discovered last year in Kansas by Pro- 
fessor Marsh and party were bones of the flying dragon. 
Professor Marsh judges that the dragons, to whom these frag- 
ments of bone belonged, must have measured, from tip to tip 
of their extended wings, some twenty feet. 
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Lightning Strokes. 

To the Editor of the Scientific American : 

There is nothing more useful to the elucidation of a scien- 
tific matter than positive facts, especially where the matter 
in question is surrounded with so many various opinions as 
that of the lightning rod and its relation to thunderbolts. 
With as little preliminary verbiage as poisible, allow me to 
say that Franklin never intended the lightning rod to catch 
thunderbolts. It was to prevent them. All electricians un- 
derstand how ; hence, when the rod is struck, it proves a 
failure. Some scientists claim for the rod the virtue of car- 
rying off the bolt into the earth in a harmless manner, al 
though the earth, moist earth, water if you please, is mil- 
lions of times slower in its conducting capacity than iron or 
copper. Hence the rod may be called " the drop in a buck- 
et" so far as its neutralizing the power of the thunderbolt is 
concerned. 

There are Bome scientists who claim for the rod a power 
(an occult power) in its point, to neutralize the force of a 
thunder cloud when five miles off, because the rod at such 
times has been known to emit a spark when brought in 
proximity to the knuckle. They call it power of induction, 
for the want of a clearer definition. The same phenomenon 
applies to the human body, that is to say, at times the 
knuckle will give or take a spark to any piece of metal it 
may come near. As to the virtue of metallic points in neu- 
tralizing the capacity of a prime conductor of an electrical 
machine, so that it will not become surcharged, I find that 
any kind of point will do this ; even a glass rod finely point- 
ed will answer. I find also that the comb of the electrical 
machine may have its metal points all covered with glass 
sheaths and the sheaths pointed, and this will not prevent 
the prime conductor from becoming surcharged. In this ex- 
periment, the glass points present the phenomenon of illumi- 
nation, as is the case with metal points. 

And now for a few facts in the natural way ; and in relat- 
ing these I have no ends to subserve but those of science. 
They are the contributions of Nature in response to the in- 
vestigation of the subject by the Meteorological Section of 
the Franklin Institute, and the writer was deputed by the 
Section to make diligent investigation of all this class of 
phenomena that may fall within his means of information. 

During the past summer, twenty-nine cases of lightning 
came under my personal observation in the city of Philadel- 
phia alone. While in these there appeared to be but little 
distinction,^ to the mechanical effects of the stroke, between 
those that were shielded with a rod and those that were not 
thus shielded, the damage and loss resulting from fire, as 
caused by the bolt, was in the cases that were shielded by 
the rod, and the fire was communicated to the buildings at 
points in proximity to the rod. I. P. Morris & Co.'s pattern 
shops in this city, and the Pekin woolen mills of Manayunk, 
were destroyed by fire ; and if eyewitnesses are to be relied 
on, in both cases the sparks of fire were seen to scintillate 
from the rod. In five of the other cases, the buildings that 
were struck, although having no rods on them, were sur- 
rounded with buildings from the tops of which lightning 
rods were peering. Now since it is suggested that lightning 
rods should be brought into metallic connection with un- 
derground gas and water pipes, let us see how the matter 
stands, at all events with gas mains, as communicated by 
reliable persons. In Terre Haute, Ind., a thunderbolt struck 
the rod on a church steeple, tumbled the rod down, ran on 
to the gas pipes in the wall of the church, hurling brick and 
plaster outside and inside the building ; then, after crushing 
the gas meter and igniting the gas, it ran on to the street 
main, following it for a distance of one thousand feet, burst- 
ing the joints of the main here and there along its line. 
Lead, being the material the joints were packed with, and it 
being a slower conducting metal than iron, was the cause of 
these bursts, occurring, no doubt, at those joints where the 
iron was completely insulated by the lead packing. Ano- 
ther case occurred in Indianapolis, and there, after it had 
done considerable damage along the lightning rod of a 
dwelling, it ran down and over four hundred feet of street 
gas main, and burned every particle of lead out of the 
joints, leaying, as the gas engineer of the works states, 
nothing but dross behind. Both these cases were communi- 
cated to the Franklin Institute Section by the intelligent en- 
gineer of these works. Another case occurred last summer 
in Iowa City, arid was communicated to the Section by the 
Hon. S. E. Paine, mayor of that city. It struck the rod on a 
church steeple, tumbled it down, passed thence through 
a metal roof, on to a gas pipe in the building, following the 
pipes to the meter and crushing that, setting fire to the gas, 
and thence on to the street main, melting the lead packing 
out of the joints for a distance of four hundred feet. 

From these three cases, we may have an idea of the proxi- 
mate quantity of metal necessary to the dissipation or neu- 
tralization of a thunderbolt. Certain it is that the energy of 
a thunderbolt must find its equivalent of neutralization be- 
fore it ceases to develop its projectile force. In my investi- 
gations I learn most unequivocally that the force of a thun- 
derbolt is always destructive where it passes from a good to 
a bad, or from a bad to a good, conductor ; and not only that, 
but when it passes from a small iron conducting surface 
suddenly to a larger one, it does the same thing. Where it 
flies from an ordinary lightning rod to so large an iron con- 
ductor as a six inch street main, it leaves behind it the marks 
of violent force. 
I look upon these gas pipe cases as very instructive to the 



inquirer as to the behavior of the thunderbolt, whatever the 
elemental nature of its substance may Ike, and as establishing 
beyond a doubt that, in its projectile energy, it is in accor- 
dance with dynamic law. 

Mr. David Brookes, a good electrical authority, says: If 
the rod is terminated upon an underground metal surface, 
equal in its area to the area of the building to be protected, 
no harm can befall such a building from a stroke of light- 
ning. In regard to this, I have no question of its accuracy, 
but I would say, better cover the building with an iron or 
tin roof, and thus economise the matter. While I am not 
prepared to say positively that a metal roofed building can- 
not be injured by a stroke of lightning, I have never yet 
found one so roofed, in my fifteen years' investigation, that 
has been injured by a thunderbolt; and this is the case 
whether the roof was or was not connected with the earth 
by a metal conductor. John Wise. 

Philadelphia, Pa. 
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Gravel Mining In California, 

To the Editor of the Scientific American : 

It may interest some of your many subscribers tft know 
how gold mining is carried on in California at the present 
day. I would say something about gravel mining. What is 
termed gravel here consists of pieces of rock worn smooth 
by the action of running water. The size of the gravel va- 
ries from that of a head of a pin to a round rock that will 
weigh one hundred tuns. The gravel is found not only in 
the beds of rivers, creeks, and ravines where water is now 
running, but is also found on the tops of high mountains. 
On some of those high places, gravel is found from 1 foot to 
500 feet thick. Under these beds in some places there is 
bed rock ; and where the bed rock is hard, it is worn very 
smooth by the action of water, and gravel rolling over it. In 
other places, the bed rock is very soft, and is worn down 
much deeper in some places than where the bed rock is very 
hard. In most places, the gold that is in the gravel is on the 
bed rock and mixed up with the gravel about 2 or 3 feet 
from the bed rock ; and where it occurs thus, drifts or tun- 
nels are run in between the gravel and bed rock to take out 
only that portion that will pay expenses. 

Some of those tunnels are some two or three thousand 
feet in length, and have to be run that distance before 
striking gravel or seeing the color of gold. And I think 
there are enough abandoned tunnels, if put in a straight line, 
to reach from New York to San Francisco. 

In those tunnels that prove a success and in which lots of 
gold has been found, and are yet yielding some yellow stuff 
from the bottom, there are railroads from end to end mostly 
of wood rails covered with iron. The cars that bring out the 
gravel from the tunnel hold from 1200 lbs. to a tun of 
gravel. When the gravel is brought out of the mine.it is 
passed through sluice boxes that have a stream of water 
running through them. The water takes off the gravel, and 
the gold remains in the bottom of the sluice box, and it 
makes one laugh sometimes to see a big chunk as large as a 
stovepipe hat. But most of the gold is found in pieces that 
weigh from one grain to J ounce. How is it that a piece of 
gold, one eighth of an inch long, looks when in the water to 
be 1 inch long ? 

Plnm Valley, Cal. G. C. P. 

Testing the strength of materials. 

To the Editor of the Scientific American : 

In your journal of March 16, 1872, you publish and illus- 
trate a machine made by the Colt Armory Company for test- 
ing the strength of metals. The idea of using an ordinary 
platform scale to measure the strain, that metal will bear up 
to the breaking strain, is claimed by Mr. Richards as his. 
This may be true as far as America is concerned, but it is 
not so here, as, about four years ago, I found it absolutely 
necessary to test the tensile strength of some rolled metals 
and wire ; and, in looking about for the means to do so 
quickly and cheaply, the idea of modifying one of the plat- 
form scales in the works suggested itself, and this scale is 
precisely the same in principle as the on ) illustrated in your 
paper. To this platform scale I attached a graduated scale 
to show the length to which various samples of metal would 
stretch up to the point of rupture, and at the same time, 
show the number of pounds each specimen took to tear it 
asunder. 

This modified platform scale answered the expectations 
fully, and I have had it in constant use for the last four 
years. It is well known here, as I made no secret of it. 

John Abraham, 

Adderley Park Rolling Mills, Per T. R. Bayliss. 

Near Birmingham, Eng. 

A Hum? Time Piece. — The four dials of the large clock at 
the English Parliament House are each twenty-two feet in 
diameter. Every half minute the point of the minute hand 
moves nearly seven inches. The clock will go eight and a 
half days, but it will only strike seven and a half, thus indi- 
cating any neglect in winding it up. The mere winding up 
of the striking mechanism takes two hours. The pendulum 
is fifteen feet long ; the wheels are of cast iron; the hour 
bell is eight feet high and nine feet in diameter, weighing 
nearly fifteen tons, and the hammer alone weighs more than 
four hundred pounds. 

Rules for May. — Warm weather is coming ; we need 
less internal heat; and as this internal heat comes from the 
food we eat, we do not need as much food : hence, like a 
watchful mother, Nature takes away our appetite, so that we 
may not eat so much as before, to burn us with fever. — Dr. 
SaU. 



MEETING HELD IN THE INSTITUTE IN BOSTON, APRIL 11, 1873. 

The President, J. D. Runkle, in the chair. 

A NEW FUSIBLE BOILER PLUG 

was exhibited by Mr. H. P. Longley, which seems to obviate 
many of the difficulties met with in the use of the ordinary 
safety fusible plugs. The ordinary fusible plug has usually 
been found objectionable from the fact that after it has been 
in use for some time it will not melt at as low a temperature 
as when first put in. There are many cases on record of 
the exploding of boilers provided with fusible plugs, and of 
the crown plates of the same being overheated and distorted. 
To account for this, some have supposed that there was an 
actual elevation of the melting point of the metal, but the 
more probable cause is the oxidation of the metal, a crust 
of oxide being formed on the flat surface of the plug of 
sufficient thickness to prevent, to a considerable extent, 
the action of the steam upon the plug. The old plugs were 
usually placed in the crown sheet of the boiler, where they 
were exposed to the direct action of the steam or water on 
one side and the intense heat of the fire on the other. 

The fusible plug exhibited by Mr. Longiey is placed out- 
side the boiler at a level a little below the lower gage 
cock, or it may take the place of this cock ; it is so arranged 
that, when the plug melts, the water and steam will be ad- 
mitted directly into the fire box, and extinguish the fire. 
The pipe in which the plug is placed is provided with a 
stop cock, so that the boiler may be used after the melting of 
the plug, and thus much delay be avoided. 

Mr. McMurtie spoke of the advantage of having a reliable 
safety plug, and of the general disbelief in the usefulness 
of the plugs heretofore used. 

An unrepealed law of the State of Massachusetts requires 
that every steam boiler in the State shall be provided with a 
fusible plug, but so nearly universal is the belief in their 
uselessness that it would be difficult to find a boiler with a 
plug properly inserted, or, indeed, with any plug at all. 

Past experience teaches that there is no device which will 
fully take the place of care and watchfulness on the part of 
the engineer, and that where these are wanting, boilers will 
explode with or without fusible plugs. Several of the new 
plugs were blown out of a small boiler, in the metallurgical 
laboratory, after the meeting. 

A NEW INJECTOR. 

A new injector invented by W. B. Mack, and manufactured 
at the National Tube Works in this city, was exhibited by 
Mr. J. A. Grosvenor. This injector differs from others in 
having but one valve that has to be manipulated by hand ; 
the waste valve is entirely automatic and requires no atten- 
tion on the part of the engineer. 

This machine is very* compact, and its parts are few and 
simple ; it contains but one valve besides that controlled by 
the engineer. One advantage, possessed by the injector over 
the ordinary force pump, is that it can be used, by locomotive 
or other boilers, while the engines are at rest. 

A TURBINE WATER WHEEL. 

A new diagonal turbine was exhibited and explained by 
the inventor, Mr. Libby, of Medford, Mass. 

The chief advantage claimed for this wheel is that the 
lines described by the water in its passage through the wheel 
are as direct as possible ; and thus the loss of power result- 
ing from change of motion and consequent reduction of 
momentum is to a great extent avoided. The disk plate is 
cast in one piece, pitching in and downward to the axis of 
the wheel, at an angle of nearly forty-live degrees ; the gate 
is cast in the same form, and conveys the water to the wheel 
in an outward and downward direction. 

The water is discharged at right angles upon the curves 
of the buckets, which are of wrought iron. 

The construction of the gate is such that a cushion of 
water lies between the disk plate and gate, so as to equalize 
the pressure upon the gate. 

The superiority of this wheel in the points claimed seems 
to have been demonstrated by some experimental tests, made 
with this and several other wheels, by James Emerson, at 
Lowell, in Dec. 1871. 

THE BLANCHARD BOILER. 

At a meeting held March 28, Mr. McMurtie made a few 
remarks, illustrated by diagrams on the blackboard, on the 
Blanchard boiler. The general plan of this boiler is that 
of the fire box or locomotive boiler ; the tubes, however, are 
so arranged as' to form horizontal tubular diaphragms which 
divide the water space into three nearly separate compart- 
ments. 

There is, strictly speaking, but one row of tubes ; these 
connect with the upper part of the fire box, and are doubled 
upon themselves in such a manner as to traverse the length 
of the water space three times, forming the three diaphragms, 
and reach the smoke stack at the lowest and coldest part 
of the boiler. 

The object which the inventor claims to have attained is 
great economy in the use of fuel; ;his is accomplished by 
reducing the temperature of the gaseous products of com- 
bustion to the lowest possible point before they are allowed 
to escape up the stack. 

The temperature of the gases, when they reach the stack, 
is so low that a blower is required to produce the necessary 
draft. The length of the smoke stack has of course, no 
effect upon the draft anl it may be as short as desired. The 
feed water is introduced at the lowest part 6f the boiler, 
and all vertical circulation is stopped as nearly as may be 
by the horizontal diaphragms, so that the heated gases are 
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brought in contact with the coldest water last, and their 
heat utilized to the greatest extent. 

Mr. McMurtie then gave an account of a competitive 
trial of this boiler with two ordinary tube boilers in Port- 
land, Me. The Blanchard boiler had 830 square feet of 
heating surface, the others had 1,680 ; the former had 192 
square feet of grate surface and the latter 38'7 ; so that the 
Blanchard boiler had less than one half the amount of grate 
and heating surface possessed by the other boilers. The 
Portland works were run with ease by the Blanchard boiler, 
although the two competing boilers had been found insuffi- 
cient for the same work. 

The temperature of tKe gases in the stack of the compet- 
ing boilers was 720°, while in the Blanchard boiler it was 
from 200° to 250° ; this shows the extent to which the heat 
is utilized by this boiler. 

Mr. Miller said that the Boardman boiler was constructed 
on the same general plan as the Blanchard, and that the 
great objection to these boilers was that the different tem- 
peratures maintained in the different parts of the boiler 
tended to produce fractures of the shell. 

PRACTICAL INSTRUCTION IN METALLURGY. 

Professor Richards explained briefly the new metallurgi- 
cal machinery recently erected in the Institute. 

This machinery consists of a five stamp California battery, 
an amalgamating pan, a settler, and a Hendy concentrator. 
The machinery is essentially the same as that used in the 
best mills in Nevada and California, and is from the well 
known Union Iron Works of San Francisco. The battery 
may be used for either wet or dry crushing, and is provided 
with amalgamated copper plates for catching what free gold 
or silver there may be in the ore. 

In the amalgamating pan, the ore receives a further pulver- 
ization, and this answers the double purpose, of liberating all 
the metal from the rock and of scouring and brightening the 
metallic particles so that they are in the best possible condi 
tion for amalgamating with the mercury, which is introduced 
in sufficient quantity to insure the amalgamation of all the 
liberated metal. The contents of the pan are warmed by the 
introduction of steam during the amalgamation. After 
amalgamation, the contents of the pan are run into the set- 
tler, where the amalgam and mercury are separated from the 
ore. The object of the concentrator is to separate the heavy 
and valuable portions of the ore, sulphurets, etc., from the 
gangue and quartz. 

The Society then adjourned to the laboratory and witnessed 
the running of the machinery. 

This laboratory contains all the appliances necessary to en- 
able the student of mining and metallurgy to obtain a prac- 
tical knowledge of the various processes of ore dressing, 
smelting, amalgamation, and assaying, used in the best met- 
allurgical works of this and other countries. All the opera- 
tions of the laboratory are conducted by the students under 
the supervision of an instructor. A student, on receiving a 
quantity of ore for treatment, first samples it and determines 
its character and value by analysis and assays, and makes 
such other preliminary examinations as may be necessary to 
indicate the proper method of treatment. 

The ore is then treated, and the products carefully exam 
ined at each step of the process. He also keeps an account 
of the amount of power, labor, fuel, chemicals, etc., used, 
and thus determines the effectiveness and economy of the 
process. 

The Institute has gold and silver ores from over seventy 
mines in Colorado and Utah, amounting in all to about eleven 
tuns. After the ores have been treated, reports are sent to 
the parties who contributed them, and it is hoped that this 
system of co-operation will enable the Institute to always 
have a sufficient quantity and variety of ores for the pur- 
poses of the laboratory. W. O. C. 



SCIENTIFIC AND PBACTICAL INFORMATION. 



NEW CASE HARDENING PROCESS. 
A resident of Montreal has recently patented in the United 
States a new process of carbonizing wrought iron articles. 
Charcoal, coal dust, oil, bone dust, have each been used for 
this purpose ; but strangely enough, one of the most highly 
carbonized substances, and one most easily accessible to an 
iron worker, has been overlooked. This is molten cast iron, 
and. the inventor prepares a bath of it, having previously 
eliminated any phosphorus and sulphur it may contain. Spie- 
geleisen is especially recommended for the purpose ; but good 
malleable iron, melted in a cupola with charcoal, anthracite 
or bituminous coal, or coke, will serve the purpose. Cruci- 
bles for melting small quantities, or reverberatory furnaces 
for large masses, may be employed. The cast iron readily 
yields 'ts carbon to the immersed articles, and this element 
would rapidly become exhausted if no means are taken to 
continue a supply. To obviate this, the crucibles and furna- 
ces are lined with a coating of charcoal powder or of plum- 
bago with which nitrogenous matter has been incorporated. 
Leather or horn shavings will do for this purpose. If the 
process were carried out on a large scale, the cast iron from 
which the carbon had been eliminated could be at once sent 
to the rollers and made into bar iron, another melting being 
used for a second case hardening operation ; and many other 
changes of detail will probably suggest themselves to our 
practical readers. 

THE CHEMISTRY OF DYEING. 

The great impetus given to many manufactures by the 
discovery of the anilin dyes is being daily augmented by 
newly invented processes. One of the most recent of these is 
an improved treatment of ultramarine, the desire of the dis- 
coverer (Carl Ffirstenau) being to attain some degree of per- 



tainty as to the quality of the product. Fiirstenau states 
that he has achieved this by fixing the compounds of 
the two sorts of ultramarine, commonly called, respectively, 
Nuremberg or clear blue and the alum-containing and inferior 
kind. By ascertaining the amount and character of the con- 
tained silicates, he finds out to what limit the reducing ma- 
terial can be us«d, and enables the operator to apply without 
hesitation the requisite degree of heat. 

Clavel, of Basl-f, Switzerland, has published an account of 
the preparation of a new violet, obtained by heating ma- 
genta and iodide of ethyls without pressure. He calls it 
the " night violet," and obtains it by connected the appara- 
tus with a glass tube, in which the iodide of methyle, as 
fast as it is volatilized by the heat, is recondensed and falls 
back as a liquid. The apparatus is a common cast iron boiler 
heated by means of «a steam jacket. The cover has two 
openings for two glass tubes in connection with a worm for 
condensation. The vapors rising out of the boilers pass into 
the worm, are there condensed, and from thence runs as a 
liquid into the second glass tube which leads back the iodide 
of ethyle in a regular stream. For the preparation, he takes 
magenta crystals, solid caustic soda, and iodide of ethyle, 
with a suitable quantity of wood spirit; or the iodide of me 
thyle can be used, and alcohol used as a solvent. The ma 
genta and the soda are put into the boiler together, and well 
itirred till the mixture bacomes uniform. Half of the iodide 
of ethyle is then added, the lid closed, and the condenser 
connected. Heat is now applied for six hours. The appara- 
tus is then cooled, the remaining half of the iodide of ethyle 
added, and heating resumed for six hours more. After this 
time the connection.between the condenser and the second 
or return glass tube is closed by means of a tap, and another 
tap is opened to allow the condensed iodide of ethyle to run 
off into a receiver. Heat is again applied, and maintained un- 
til all the iodide of ethyle and wood spirit are distilled over 
and preserved for uae on another occasion. The mass whioh 
is left behind in the boiler is then taken out, and boiled for 
a considerable time with a strong lye of caustic soda. This 
removes all the iodine in the form of iodide of pota-sium, 
while the " night violet " is deposited as a cake. This is 
now in the state of an insoluble base. To render it soluble 
inwater.it must be combined with an acid. For this pur- 
pose, the cake is dissolved in dilute sulphuric acid. When 
this has been done, the color is thrown down by neutraliz- 
ing with a solution of soda. It is then washed in cold water, 
dissolved in boiling water, and finally reprecipitated by the 
addition of common salt. Unlike tho ordinary anilin violets, 
which when seen by artificial light, seem ofareddish brown 
color, this dye retains its beautiful blue tone. A var'ety of 
shades may be obtained by varying the proportions of ma- 
genta, soda, and iodide of ethyle. 

A FIFTH ATLANTIC CABLE. 

Immediately following the announcement, published in 
our last issue, of the intended laying of a fourth Atlantic 
cabl^, being the second between this country and France, 
comes the publication in London of the prospectus of the 
Great Western Telegraph Company, L ; mited. It is thereby 
proposed to lay a new cable, constructed in the strongest 
and most solid manner, between the Land's End, England, 
and Bermuda, with branch cables from Bermuda, to New 
York and to the West Indies. The contract for tha making 
and laying of the cables has already been signed, and a 
speedy execution of the work may be looked for. The di- 
minution of the charges for transatlantic messages will soon 
follow the completion of these additional facilities. 

MAGNESIA. 

St. Claire Deville once exposed a piece of the hydrated ox- 
ide of magnesium (caustic magnesia) to a running stream of 
water ; and he found after a few months that it had become 
hard as alabaster. He left it in the same place for seven 
years, and found that it had become still harder. Analysis 
proved this hardened substance to be nearly pure hydrate of 
magnesia. He conducted another experiment by stirring up 
caustic magnesia with water, and sealing the paste up in a 
glass tube. In a short time, the magnesia became trans- 
parent and proved to be a pure hydrate, containing 69 3 per 
cent magnesia and 307 per cent water. Deville at once saw 
the importance of these facts to cement manufacturers, and 
published for their information the following results of some 
experiments on the properties of caustic magnesia : A mix- 
ture of magnesia and sulphate of lime does not harden under 
water, but magnesia and pulverized chalk or marble will, by 
the action of water, form a hard stone or artificial marble. 
The magnesia which yielded the hardest stone was that pre- 
pared by heating the chloride of magnesium obtained from 
sea water. Care must be taken to prevent overheating, as a 
red heat will diminish the hydraulic properties of the magne- 
sia. Dolomite, a magnesian limestone, which has proved so per- 
ishable under atmospheric influence, especially when carved 
into small spires and delicate tracery, is, correctly speaking, 
a double carbonate of lime and magnesia; and when this is 
heated, pulverized and mixed with water, it yields a sub- 
stance of extraordinary hardness. These discoveries were 
known to and used by the late M. Sorel in the manufacture 
of his well known artificial stone ; and they will probably be 
of use to those of our readers who are experimenting in this 
direction. 

AN INTERNATIONAL POSTAL SERVICE. 

We are informed, on good authority that a congress will be 
shortly invited by Prince Bismarck to Berlin, to discuss the 
desirability of instituting a system of international postal ar- 
rangements. Prince Bismarck will lay before the delegates 
the following resolutions : 1. That all the States of Europe, 
Russia in Asia, Turkey in Asia, Canada, the United States, 
and Algeria shall form a postal union. 2, That throughput 



this union, there shall be a uniform postal rate, for letters, of 
four cents per half ounce; and (3) that newspapers, printed 
matter, patterns, etc., shall be conveyed for two csn'.s per 
two ounces. 4. That, to all countries not included in the 
Postal Union, double the above rates shall bo charged. 5. 
The uuiform registration fee for all parts of the world sh*U 
be four cents. 

INCREASE OF INSANITY IN FRANCE. 
Political disturbances have always beeu followed by many 
lamentable consequences; and the communistic outbreak iu 
Paris is bearing terrible fruit. The Lancet informs us that 
the number of inmates in the lunatic asylums and maisons 
de santi of France has more than doubled in the last eighteen 
months ; and the Paris Morgue is scarcely large enough to 
contain the holies of suicides daily fished out of the Seine. 
Moreover, there is a marked tendency to insanity in the po- 
litical prisoners now in durance at Brest, L'Orient, and else- 
where, the large proportion of two per cent being deranged. 



The Government Architect. 

The supervising architect, the man who has the primary 
direction of all buildings erected by the Usited States 
government, is Mr. A. B Mullet, a gentleman of extraor- 
dinary industry and ability. His official position gives him 
charge of all our post offices, custom houses, mints assay 
offices, etc., both as to construction and repair, and the list of 
edifices be has planned and built is very large. There is the 
new State Department building, which will cost about six 
millions; the New York Post Office, at least four millions; 
the Chicago Custom House, not less than three millions; the 
Boston Post Office and Sub-Treasury, about $1,500,000; the 
San Francisco Branch Mint, one million and a half; and the 
Custom House at Portland, Maine, about $477,000. Add to 
the above a great series of edifices whose prices will vary 
from $325,000 to $395,000,and we can appreciate the enormous 
labor put upon this energ«tic and capable architect. The 
appraisers' stores at Philadelphia; the barge office at New 
York; the customhouses at Cairo, Knoxville, Omaha, Port- 
land (Oregon), and St. Paul ; a marine hospital at Chicago; 
court houses and post offices at Columbia (South Carolina), 
Des Moines, Madison, (Wisconsin), Springfield (Illinois), and 
Portland (Maine), all proceeding at the same time, show a 
rare executive spirit and capacity. Mr. Mullet is aLo putting 
up a series of buildings, which will cost from $20,000 to 
$80,000, at Astoria (Oregon), Bangor (Maine), Machias (Maine) 
Boise City (Idaho), Wiscasset (Maine), Charleston, Now 
Orleans, and Baltimore, in some cases restoring and remodel- 
ing former edifices almost to the extent of complete recon- 
struction. To look upon Mr. Mullet is to see a rather small 
wiry, indefatigable gentleman, who can handle a hundred 
irons at once, work all day, and sit up the better pait of the 
night; and it would be hard to find anywhere, in either 
ancient or modern times, a man who has Luilt so much and 
with such general acceptability. Seven! of the best archi- 
tects in New York competed with Mr. Mullet for the plans 
of the New York Post Office — the most costly edifice which 
has been erected by the Federal government outside of its 
own capital. The several plans are exhibited side by side 
in the architect's office at Washington : few persons fail 
to perceive at once the superiority of the government ar- 
chitect's ; and we apprehend that no experienced eye can 
follow out Mr. Mullet's work, both in New York and 
Boston, and not see that, within the conditions of his of- 
fice, he was probably the most available and versatile man 
that could be employed. — Harper's Weekly. 



A New Method or Obtaining Potassium. 

White stick caustic potash of commerce was dissolved in 
water and then treated with sulphuretted hydrogen in the 
way commonly described for making potassium sulphide, 
K 2 S. The solution was evaporated until it was solid when 
cool, when the yellowish mass was mixed with more than 
its bulk of iron filings and chips, and the whole put into an 
alembic for distillation. The heat of a furnace was applied 
till the alembic was of a bright red heat, and the products of 
distillation were received in common coal < il." The product 
was rather small, as some of the potassium vapor decomposed 
the heated vessel; nevertheless the potassium showed itself, 
when the oil was poured off and the residuum turned upon 
water, by its characteristic ignition and flame. The reaction 
is timple and may be thus represented : K 2 S + Fe= FeS + K 2 . 

I have not conveniences for experimenting upon this on a 
scale large enough to test its comparative value; it needs 
some special arrangement of protected vessels, as it vio- 
lently attacks common crucibles, porcelain, and glass. The 
materials used for thus obtaining it are of the required 
cheapness, and the iron sulphide product can again be used 
to furnish sulphuretted hydrogen for another quantity. 

It is probable that sodium can be obtained by analogous 
process, but I have not attempted it. — Professor A. B. Sol- 
bear, in the American Chemist. 



Explosive Pills. 

Some pills prescribed by a physician in England contained : 
One half grain nitrate of silver, one sixth grain extract nux 
vomica, and one half grain muriate of morphine, together 
with Cons. ros. and extract of gentian. They exploded in a 
very short time, evolving a considerable amount of heat. A 
similar case occurred in the practice of Dr. Jackson, of Not- 
tingham, England, who prescribed pills containing four 
grains of nitrate of silver, one grain muriate of morphia 
and extract gentian. The lady patient, who had the box 
about her person, was badly burned by the explosion. Pills 
containing nitrate of silver and creosote or carbolic acid be- 
come heated, and even take fire. Of course, when chlorate 
of potasfy is employed the explosion is much more violent, 
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OTa.ssey's Rotary Steam Engine. 

While in common with most engineers we have conceded 
the theoretical value of well constructed rotary steam en- 
gines, the practical difficulties connected with the realization 
of an ideal engine of this class have seemed to us well nigh 
insurmountable. The advantages claimed for the rotary over 
the reciprocating engine are cheapness, lightness, compact- 
ness, and simplicity. If, therefore, the inventor of the en- 
gine, here illustrated, has produced an en- 
gine which in point of economy of fuel is 
equal to the reciprocating engine, either of 
the ahove points, alone, will insure the suc- 
cess of his invention. For locomotives one 
rotary engine can be made to do the work of 
two reciprocating engines, as in the rotary 
there are no dead points or variation in lever- 
age as in the reciprocating engine. For 
marine purposes, it is desirable on account 
of compactness and lightness, and for station- 
ary purposes more particularly on account of 
cheapness and simplicity. 

Up to the present date, no rotary engine 
has been produced that could approach, in 
economy of power, the best types of recip- 
rocating engines. The reasons for this have 
been found in the large amount of clearance 
in such as use steam expansively, in the 
great friction upon the journals of the shafts 
and upon the packing pertaining to almost 
all of them, and in the leakage caused by 
wear which occurs in most of them. We 
have recently published articles on this sub- 
ject, and therefore need not dwell upon these 
principles in this connection. 

The inventor of the rotary engine here- 
with illustrated has grappled intelligently 
with these difficulties, and although, in the 
absence of competitive tests with engines of 
the reciprocating class, it is impossible to 
assert positively what measure of success he 
has attained, we can say that, from exami- 
nation of the engine in the performance of 
actual work and close scrutiny of all its de- 
tails, we think he has approximated very 
closely to such perfection as may legitimate- 
ly be hoped for in a rotary engine. 

At first sight, those familiar with what has 
been done in this field of engineering, might 
be led to. think the inventor had been follow- 
ing a beaten track, and perhaps that the im- 
provements he has adopted were such more 
in name than "in reality. It will be found, 
however, that very important ends are subserved by seem- 
ingly small changes in construction. 

We have long maintained that what has generally been 
considered as the chief difficulty i n the construction of ro- 
tary steam engines, namely, the keeping of them thoroughly 
packed without undue friction, was not really the greatest 
difficulty, nor one that ought to defy the mechanical genius 
of the present age. A greater difficulty has been, in our 
opinion, that of using steam expansively with a 
variable, cut off, and without undue clearance. In 
this engine, as represented in our engravings, the 
variable cut off is lacking. The inventor, how- 
ever, claims to have-supplied this want — and from 
an examination of his drawings we are led to be- 
lieve he has — with a device which, for good rea- 
sons, he does not yet wish to make public. 

Fig. 1 is' a perspective view of the engine, and 
Fig. 2 is a vertical section illustrating the interior 
construction. A is the induction port, and B the 
exhaust. A cam, shown in dotted outline in Fig. 
2, actuates the bell crank lever, C, which is pivoted 
to the stem of the balanced piston valve, D. The 
exterior case or cylinder, E, is oval, and within it 
rotates, upon the shaft, F, the drum, Q. The pis- 
tons, H, are actuated by fixed cams, I, formed upon 
each inner side of the case, their relative positions 
at the beginning and end of the stroke being those 
shown in the engraving. These moving parts are 
rendered steam tight by spring metallic packing at 
the ends of the pistons where they meet the ex- 
terior case between the points J and K. The sides 
are rendered sufficiently tight with minimum fric- 
tion by scraping. At the top is placed a metallic 
abutment or septum, L, which is packed with, a 
metallic spring packing, like the ends of the pis- 
tons. This abutment is pivoted at the middle, as 
shown, and is prevented from bearing too heavily 
upon the perimeter of the drum by the action of 
a set screw placed on the side opposite to the in- 
duction port. 

The valve is actuated, as above stated, through the 
cam, shown in dotted outline in Fig. 2, acting upon the horizon- 
tal arm of the bell crank lever, C. This camiB adjustable to 
let off the friction roller in the end of the horizontal arm of 
the bell crank lever at any point of the stroke. The spring, 
M, Fig. 1, then acts upon a collar on the valve Btem to close 
the valve and make a sharp cut off. 

The operation, therefore, of this engine is as follows : 
Steam entering at A fills the space between J and L, and ac- 
cumulates till the pressure is sufficient to start the engine. 
which commences to rotate The steam being then cut off at 
the proper point, the steam in the space between J and L, 
and that following the piston in the space between J and K, 
expands, till the next succeeding piston reaches the point, J, 



at which time the exhaust of the expanded steam also takes 
place, the entering piston meeting the ledge at J, and the 
outgoing piston leaving the ledge at K. The steam now be- 
ing admitted again compresses the expanded steam in the 
space, J L, increasing its pressure rapidly but without shock 
upon the entering piston until the point of cut-off is reached, 
when the expansion is repeated. It will be seen that all the 
steam which escapes from the exhaust is expanded steam, 
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Patented through the Scientific American Patent Agency, 
February 13 — two patents — and April 16, 1872, and also in 
several foreign countries. A joint stock company has been 
organized under the title of the " Massey Rotary Engine 
Company." Office, 56 Broadway, New York city, with man- 
ufactories at Paterson, N. J., and St. Louis, Mo., where en- 
gines of various sizes are now being constructed. 
For further information and illustrated price list, address 
O. B. Massey, Secretary, 56 Broadway, New 
York, or Wm. Massey, Supt., careCrow, Mc- 
Creery & Co., St. Louis, Mo. 



MASSEY'S ROTARY STEAM ENGINE. 
contained between the points J and K, and that therefore 
this engine has no clearance, and may be instantaneously 
stopped and reversed, by a very simple valve motion, when 
required to transmit power in both directions. 

The fixed cam, I, does not move the pistons during their 
passage through the arc, J, K ; at all other times the pressure 
is equalized on each side of the pistons, and consequently they 
are thrust out and in with slight expenditure of power. 




It is proposed to at least partially balance the pressure, up- 
on the journals of the main shaft, when the* engine is applied 
to locomotives by the weight of the locomotive itself, and in 
stationary engines to relieve in a measure this pressure by 
leading off the power in the proper direction from two pul- 
leys, one on each side of the engine. This will reduce the fric- 
tion and wear of the bearings. The possible wear is still 
further reduced by making these bearings of steel, and a- 
compensating device for taking up such wear is employed. 

The engine from which the engravings were made has at 
the exterior arc, J K, a radius of 18", the interior arc between 
the points being 14". This gives a mean radius of 16'', and 
a mean stroke of about 33". The piston surface is 18 X 4, 



Gun Making by machinery. 

A correspondent, Mr. B. F. Spalding, of 
New York city, in commenting on the descrip- 
tion of gun making by machinery, recently 
published in our columns, points out that gun 
stocking machines, such as are mentioned in 
that article as being in use at Enfield, were 
made by the Ames Company, at Chicopee, 
Mass., fourteen or sixteen years ago ; and sim- 
ilar appliances had been used, at Springfield, 
twenty years ago. The system was the in- 
vention of Thomas Blanchard and Cyrus 
Buckland, and other well known American 
mechanics. " This machinery," he continues, 
" has been duplicated time and again ; and 
Russia, Spain, and, I think, Turkey and 
France, have each had sets of it made at the 
Ames works. The great perfection at which 
this branch of industry has arrived is mainly 
due to the idea of making the work to gages, 
so that the parts would interchange; and this 
principle is being every day introduced into 
other manufactures, such as sewing machines, 
watches, steam engines, etc. This idea is said 
to have been conceived and first put into prac- 
tice by Thomas Warner, at that time master 
armorer of the Springfield Armory, under the 
superintendence of Colonel James Ripley, 
late Chief of Ordnance, U.S.A. Mr. Warner 
has never received any recognition of his val- 
uable services from Government, but is now, 
at nearly 80 years of age, whether from choice 
or necessity, at work for days' wages at Chi- 
copee Falls. It is like going to a play, to a 
modern mechanic, to hear some of the old 
patriarchs, at Springfield, relate their ex- 
perience in the wilderness, while wandering 
ever towards the promised land, where the 
ripened fruits of ingenuity — clusters of Eshcol 
— should drop from perfected machinery into 
the hands of perfected mechanics. For instance, in regard 
to this very machinery, it is said that when Blanchard, while 
yet young and ardent, and with a rising reputation, had just 
got some little machine at work on something not connected 
with stock making, there were quite a number gathered to- 
gether, looking to see it perform its automatic operations. 
One of the stock makers sneered, and said, tauntingly, ' Oh, 
you may get up some little improvements, but you can never 
make a gun stock by machinery.' The crowd 
laughed at the wit, but Blanchard replied, ' I 
don't know about that.' And the taunt worked 
on him like yeast, and kept his brain in a fer- 
ment, until it evolved the principle of irregular 
tujning, by revolving cutters to the shape of a 
revolving former, a principle now in general use. 
" In a later article, mention is made of the pro- 
cess of bayonet rolling in Ilion ;and that reminds 
me of Harvey Waters' curious and ingenious 
machine, now in the Springfield armory. Other 
bayonet rolling processes have the blank pre- 
pared, and then a man passes it through the 
rolls. His machine takes the piece of bar steel, 
heated red hot, into its iron hand, and passing 
it from groove to groove, finally holds it out, a 
smooth shining blade, so near the size required 
that it only needs the touch of the grindstone 
to put it into its finished form. I lost about 
$3,000 waiting for Harvey to perfect that ma- 
chine ; but he has a good one, well worth an ex- 
tended description. 

" There are wonders to be seen and heard in 
the Springfield armory, and it would pay to send 
an able reporter there. 

" It is certain that the sewing machines could 
never be made for $12 each, if it were not for 
the system of gage work and interchangeable 
parts devised by the old man Warner (a fine old 
man he is, I assure you), for which grand idea 
he never has realized anything. Moreover, most 
of the machinery that makes the work on these 
machines so cheaply was incubated at the Spring- 
field armory, and most of the perfected mechanics, directly 
or indirectly, received their education from there." 



A communication has been made to the Philosophical So- 
ciety of Manchester on the destruction of a church by light- 
ning, in which clear particulars are giv-m of the metallic 
connections, and of the behavior of the shock when it fell. 
The author states, in closing his paper, that in districts where 
gas mains, and water mains and pipes are laid underground, 
all buildings may be entirely protected by connecting the 
lightning conductors directly with the two sets of mains. 
Had this been done, he says, at the church in question, it 
would not have suffered. 
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cess of a peculiar peppery, acrid principle, which has, through 
the action of heat and too rapid compression, heen forced out 
with the oil from the ground beans. In the drying of textile 
fabrics by wringing or compression, much power is often 
needlessly expended by hurrying the process too much at 
first. In the wiinging of wet goods, the texture is itself the 
press. In those machines, erroneously called wringers, which 
remove water by the use of compression rollers, the pressure 
is advantageously applied successively to different parts of 
the texture, and these machines constitute some of the best 
appliances for the drying of woven and knitted fabrics, yarns, 
etc. 

Another veTy effective means of drying not only such fab- 
rics but other substances, as sugar and the like, consists in 
the employment of centrifugal force. The substance to .be 
dried is put into a circular revolving cage , of wire gauze or 
its equivalent, the mashes of which, while retarding the out- 
ward motion of the solid, do not obstruct that of the liquid 
which, by the rapid motion, is forced out and thrown off the 
exterior of the cage. This is a process of straining, cen- 
trifugal force being substituted for gravity. The water ad- 
hering to the interior of a bottle may be removed by making 
use of the same principle. The bottom of the bottle being 
held in the hand, if the bottle be rapidly swung around by 
the arm, as on the end of a spoke of a wheel, a few revolu- 
tions will impel all the water along the inner surface of the 
glass till it reaches the mouth of the bottle, from which it 
will be thrown through the action of centrifugal force. These 
centrifugal machines have been much employed of late. They 
are used in Cuba for drying sugar, to a great extent, and have 
proved very serviceable in many other industries. 



Importance of Advertising. 

The value of advertising is so well understood by old established business 
firms, that a hint to them is unnecessary ; but to persons establishing a new 
business, or having for sale a new article, or wishing to sell a patent, or find 
a manufacturer to work it : upon such a class, we would impress the impor- 
tance of advertising. The next thing to be considered is the medium 
through which to do it. 

In this matter, discretion is to be used at first; but experience will soon 
determine that papers or magazines having the largest circulation among 
the class of persons most likely to be interested in the article for sale, will 
be the cheapest, and bring the quickest returns. To the manufacturer of all 
kinds of machinery, and to the vendors of any new article in the mechanical 
line, we believe there is no other source from which the advertiser can get 
as speedy returns as through the advertising columns of the Scientific 
American. 

We do not make these suggestions merely to increase our advertising pat- 
ronage, but to direct persons how to increase their own business. 

The Scientific American has a circulation of more than 40,000 copies per 
week, which is probably greater than the combined circulation of all the 
other papers of its kind published in the world. 



DRYING SUBSTANCES BY MECHANICAL ACTION. 



As we have said in former articles, the desiccation of sub- 
stances may be effected, at least to a certain extent, solely by 
mechanical agencies. In these, we include all means what- 
ever which do not involve material change of temperature, 
or chemical action. Prominent among them stands a class of 
substances which may be called absorbents. These act 
through their adhesive attraction for water, and therefore 
can only be useful when such attraction is equal to or greater 
than that of the substance to be dried. Thus, if it were at- 
tempted to dry fragments of glass by the use of powdered 
resin, the result would be failure, as the glass attracts 
water powerfully while the resin does not. 

A familiar example of drying by absorption is found in the 
use of blotting paper. This paper, being made porous and 
not being sized, attracts moisture and absorbs it far more 
powerfully than hard and sized writing paper, The former, 
therefore, will soak up and remove the greater part of a drop 
of ink from the surface of the latter. Chemists often use 
blotting paper to dry moist powders, precipitates, etc. So 
jewelers use boxwood sawdust for drying gold and silver or- 
naments that have been cleansed with soap and water. Saw- 
dust in general is a good absorbent, and may be used to dry 
metallic objects, after their immersion in sulphuric acid for 
the removal of scale, etc. 

Straining or filtering is another way of separating solids 
from liquids, but this rarely leaves the separated solid so dry 
that it needs no further desiccation. 

A much more important process of mechanical drying is com- 
pression. This method is employed in many industries, some- 
times to remove a waste liquid from a valuable solid, and 
oftener, perhaps, to separate valuable liquids from solids of 
less importance. The extraction of the juices of fruits for 
wines, cider, perry, etc., is thus performed ; and although in- 
the extraction of beet juice, maceration is practised to a great- 
er or less extent, the press is still, we believe, most gener- 
ally used. 

In applying the press to the separation of liquids from sol- 
ids, considerable skill and judgment are required. The fluid 
has to make its way, through innumerable small and constant- 
ly narrowing channels, to the exterior ; and this is a work of 
time. To hurry it unduly will cause a waste of power, and 
often a deterioration of the product, by the expressing of essen- 
tial oils and extractive principles which it is not desirable 
to remove. Thus castor oil is often found to contain an ex- 



THE CONGRESSIONAL SEWING MACHINE JOB. 



The application made in the name of A. B. Wilson, to revive 
his expired patent for sewing machine feed , is still pending 
before Congress. The evidence presented before the Com- 
mittee reveals some curious facts. 

It appears that Wilson sold out all his rights in this exten- 
sion some time ago, to Wheeler and Potter, the sewing ma- 
chine millionaires, and this Congressional application is now 
being prosecuted in their interest and that of their associ- 
ates composing the Sewing Machine Ring. They hope by the 
aid of Congress to get this patent of Wilson extended ; and 
should they succeed they will be enabled to continue the 
enormous monopoly which, at the expense of the poor, yields 
them great wealth. 

The evidence produced by the remonstrants, by affidavits 
of competent machinists in different parts of the country, 
shows " that the actual cost of making the sewing machines 
of the best quality now in the market need not exceed twelve 
dollars, and at fifteen dollars they will afford a very hand- 
some profit. The figures taken from Singer's accounts, sworn 
to by him in 1870, prove that the machines made by that 
company from 1865 to 1871 cost less than twelve dollars, 
($11.8.3), and they are sold to the public at not less than fifty- 
five dollars each. The aggregate of profit which must have 
accrued to the combination and their licensees is enormous. 
The number of machines, as stated in the evidence on Wil- 
son's behalf, for seven years past is 1,882,479, at an average 
profit of thirty dollars ; on the machines alone, not counting 
the profits on materials and on ornamented cases, etc., the 
enormous sum of fifty-five millions of dollars has been ex- 
tracted from the pockets of the people, over and above a fair 
manufacturing profit. 

The Ring have not improved their machines in any mate- 
rial points ; they have made the same styles for fifteen years. 
They have added devices for hemming and filling, etc., but 
for these they charge generally an added price, and they have 
adopted only such improvements in these as they saw fit. 
The testimony is ample that the machines themselves are not 
substantially different from what they were fifteen years 
ago. 

No better summing up of the whole matter can be given 
than is found in the decision of the Hon. S. S, Fisher, made 
by him in 1870, upon an application of Singer for an exten- 
sion of a patent for his earliest invention. Mr. Fisher had 
been for many years familiar with the whole sewing ma- 
chine controversy ; he had also been of counsel for the com- 
bination in several of their suits, and as an intelligent and 
upright judge, he decided that Singer's patent, and others 
like his, ought not to be extended. He says at the close of 
his opinion : 

The interest of the managers of the licensed sewing man- 
ufacturing concerns, who, six at least in number, have made 
affidavits for Wilson, or rather for the combination in this 
case, leads them to demand protection for their profits ; but 
the interest of the public, and of hundreds of inventors 
whose improvements could not be used by them while this 
Wilson patent stood in their way, imperatively require that 
' all barriers to a free manufacture and sale shall be broken 
down as speedily as possible, consistently with individual 
rights.' When they have fallen by lapse of time, Congress 
should not aid in building them up anew. 

More than one thousand patents have been granted, since 
the original issue of this Wilson patent, for improvements 
in sewing machines, and more than five hundred in addition 
for special devices for hemming, felling, gathering, and cord- 
ing on sewing machines ; and only a few of these, which the 
combination have graciously condescended to buy or to 
license upon their own terms, have been allowed to be tested 
by use or to be put into the market for the benefit of the 
public. The inventors could not use their own improve- 
ments without machines to attach them to, and they have 
been forbidden to make the machines. The average cost of 
these patented improvements, in cash expended by the 



patentees in fees to the Patent Office, in models and draw- 
ings, and to the patent agents for preparing applications and 
specifications, can hardly have been less than $250 in each 
case. All of them have, if the Patent Office has done its 
duty, some points of novelty and value, and have been ad- 
judged by the Government to be worthy of protection by 
patents. These inventors, besides the time given by them, 
have thus paid nearly four hundred thousand dollars into 
the Treasury of the United States, and the combination, 
through Wilson, now asks that there shall be no opportunity 
for them to receive any return therefrom, except at their 
good will and pleasure, for seven years longer. A large 
proportion of these patents will expire before the seven 
years will end, and thus a practical confiscation of them will 
be enforced, if Congress yields to the pressure of the 
monopoly. 

The public interest requires that when an article has come 
into general use all barriers to its free manuf actu re and sale 
should be broken down as speedily as possible, consistently 
with individual right. If an inventor has produced a good 
thing, but the public are slow to perceive it : if he is obliged 
to spend the greater part of his original grant in preparing 
for its manufacture, in slowly bringing it to the public notice 
and in demonstrating its utility, and if it appears that, at 
the expiration of his first term, if the exclusive right is taken 
away from him, it is probable that all incentive to further 
exertions is likely to be destroyed, and no one else appears 
ready to step forward and take his place, it is obvious the 
public interest might demand an extension of the patent. 
But when an invention is used in thousands of households 
and is wanted in thousands more, the public interest equally 
demands that the inventors of the first crude forms of the 
implement, especially if they have already realized hundreds 
of thousands of dollars nnder their original grant, shall stand 
aside and permit the machine to be cheapened and improved 
by those whom they have shut out of the market. This wall 
of exclusive privilege has stood long enough in the way of 
those whose improvements and exertions would doubtless 
speedily diminish the cost of the machine one half or double 
its value to the purchaser." 



PROGRESS OF ASTRONOMY.— THE VARIABLE STARS. 



Next to the application of the spectroscope to practical 
as tronomy, the use of the photometer promises to be of the 
utmost importance. We have often referred to these im- 
portant tools of the scientist, and will now only mention one, 
of recent invention by Zoellner, of Berlin, Prussia, which in 
fact is a polariscope connected with a telescope. In the so- 
called polariscope, a ray of light may be made to disappear 
and reappear alternately, by turning an eye piece of Iceland 
Spar, tourmalin, or other proper material around its axis, 
through an angle of 90°. This disappearance and reappear- 
ance is gradual, and the angle of rotation from 0° to 90° may 
therefore be used as a measure of the intensity of the light, 
a stronger light requiring more rotation, to be toned down 
to a certain standard, than a weaker light. The principle on 
which this instrument is based is the property of light that, 
when once reflected under certain angles or refracted by 
certain media, it becomes incapable of being reflected or re- 
fracted again except under certain conditions ; the rotating 
eyepiece of the polariscope procures an alternation of these 
conditions, and therefore it is equivalent to a measure of 
light. 

The results obtained by Zoellner, in measuring the relative 
luminosity of heavenly bodies may be summed up thus : 
Taking the light of Capella as the standard of measurement, 
or — 1 • 

PLANETS. 

Neptune 0-0007 

Uranus 0-0066 

Saturn 0'4 

Mars 7-0 

Jupiter 100 

Venus, when full 48'0 

FIXED STARS. 

Pollux 0-3 

Regulus 0'4 

Betelgeuse 0-5 

Capella 1-0 

Vega 1-2 

Sirius 5-0 

The light of the sun 55,000,000,000-0 

The light of the full moon 10,000-0 

In regard to the comparative amount of light given by 
stars of different magnitudes, when taking as a unit the tele- 
scopic stars of the ninth magnitude, we have : 

Telescopic star of the 9th magnitude equals 1 

8th " " 2-5 

Visible " 7th " " 6'0 

6th " " 15-0 

5th " " 480 

4th " " 120-0 

3d " " 340-0 

2d " " 960-0 

1st " " 2,700-0 

The most interesting result, however, of these measure- 
ments is the determination of the periods of the variable 
stars, and the intensity of their light at different periods. 
The first astronomer who noticed a variable star was Fabri- 
cius, in 1596; he saw a star, in the constellation Oetus en- 
tirely disappear, while Holwarde, in Franeker (Netherlands), 
discovered that there was a regular periodicity in its reap- 
pearance, and that its period was 331 days and 20 hours. It 
is the most remarkable of all periodic stars, as the intensity 
of its light during this time varies from 1,000 to 1 or 0, show- 
ing for about two weeks as a star of the second magnitude , 
decreasing for three months, remaining invisible for five 
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months, and increasing again for about two months and a 
half. There are, however, irregularities, in the degrees of 
brightness, it attains which are also periodical ; and another 
remarkable fact is that, when decreasing, it changes its color 
from white to a full red, which is a problem for spectro- 
scopic investigation, not yet explored. 

In 1669, Montanari observed the variability of Algol, in 
Perseus, which, among the variable stars, possesses per- 
haps the shortest period. For 7 hours in every 68 hours, it 
undergoes a gradual decrease from an intensity of 800 to 120, 
or, from a star of about the second magnitude to the fourth -, 
then a slow decrease till the minimum intensity is reached, 
which lasts only 18 minutes ; then an increase sets in, till, 
some 30 hours later, it has attained its first splendor. 

Goodricke discovered in 1784 that a star in Gepheus changes, 
in 5 days and 9 hours, from the third to the fifth magnitude ; 
it takes only 38 hours to become bright, while the decrease 
lasts 91 hours. In Lyra is another variable star, which varies 
every 13 days from the third to the fourth or fifth magni- 
tude •, while in Cygnus, there is a small star which disap- 
pears entirely every 406 days, and at its maximum bright- 
ness has from the fourth to the seventh magnitude. 

The most remarkable of all temporary stars was seen in 
1572 by Tycho Brahe ; it appeared suddenly on the 11th of 
November, in the constellation of Cassiopeia, and reached 
very soon the brightness of Sirius ; then it increased slowly 
till it surpassed even Jupiter and could be seen during the 
day. In December of the same year, it commenced to dimin- 
ish in luminosity, and disappeared at last in March, 1574, 
sixteen months after its first appearance. At first it was 
white, in March, 1573, it was red, and in January, 1574, again 
white. From private astronomical records, it appears that, 
in the years 945 and 1264, a bright star appeared at the same 
spot, and therefore some astronomers hold that this is the 
same star, which has a periodicity of 313 years. If so, it 
will again appear in 1885. Kepler observed a similar star 
which appeared in October, 1604, and soon reached the 
brightness of Jupiter. It soon diminished, and in January, 
1605, was still as bright as Arcturus; but in March, 1606, it 
disappeared entirely. 

The record of a certain star in the constellation Argus 
is remarkable. It was seen by Halley in 1677 as one of the 
fourth magnitude. In 1751, Lacaille observed it as of the 
second magnitude. In February, 1827, it had increased to the 
first magnitude, but returned soon to the second, till 1837. 
In 1838 it increased in brightness till it became equal to the 
third star in the heavens, then it diminished, but not below 
the first magnitude, until April, 1843, when it increased 
again till it equaled Sirius in splendor. Then it diminished, 
till in May, 1863, it was scarcely v ! sible to the naked eye; 
and now, in 1872, though it seems to have commenced again 
to increase, it is still of only the sixth or fifth magnitude. 

On May 12, 1866, a new star of the second magnitude was 
suddenly seen in the constellation of the Corona Borealis, in 
the place of a telescopic star of the tenth magnitude ; it was 
investigated by Huggins with the spectroscope, and he 
found that, besides the dark absorption lines similar to those 
found in the light of our sun and produced by its atmos- 
phere, there was another spectrum of four luminous lines, 
as produced by our flames. The conclusion which was 
drawn from the observation was founded on the fact that 
three of these lines were perfectly identical with those of 
hydrogen when illuminated by the electric spark passing 
through it. Thus the star had suddenly become so bright 
by the evolution of luminous hydrogen, probably burning ; 
therefore it was predicted that it would soon diminish, as 
such an enormous conflagration could not last forever ; and 
this was actually the case. First the hydrogen lines disap- 
peared in the spectrum, and the star had, on May 20, already 
fallen below the sixth magnitude, while it sank soon to the 
tenth, as before. Since that time it has fluctuated slightly. 
In 1870, it was of the seventh magnitude, and is now, in 
1872, of the eighth, and thus invisible to the naked eye. 

The temporary stars which- disappear totally are very 
rare ; during the last 2,000 years, only some twenty have 
been recorded. The variable stars which do not entirely 
disappear are scarcely more numerous; their number thus 
far recorded is twenty-four ; but by the greater perfection in 
the photometers by the application of the polariscope, there 
is no doubt but that observations will reveal a great number 
of slight fluctuations which have thus far escaped notice. 
Our sun itself is a periodical star of which the time is eleven 
years, this being the period of a greater or less number of 
sun 3pots. In other stars, the periodical number of spots. is 
larger, or they have a companion, which is darker and peri- 
odically eclipses the main star. The hypothesis of double 
stars revolving around a common center of gravity, one being 
light and the other darker or perhaps non-luminous, is now 
being adopted by the most advanced astronomers. 

ARTESIAN WELLS AND MALARIAL FEVERS. 



We recently noticed the connection of water obstructions 
with the increase of malarial disease in the Eastern States. 
A cognate subject is the increase of similar complaints 
through causes connected with artesian wells. The lead- 
ing article in the Georgia Medical Companion for January, 
discusses this subject at length, attributing the great in- 
crease of malaria in certain districts to wells of this kind 

It appears from this article that, although physicians and 
the people at large have striven to shut their eyes to proba- 
ble injuries arising from the artesian system on account of 
the many advantages it possesses, they are finally compelled 
to acknowledge that the wells are operating disastrously 
upon the sanitary condition of the regions where they are 
most numerous. We quote a paragraph or two which sets 
forth the magnitude of the evil ; 



" The military and Hamilton roads, which converge at 
Columbus, Lowndes county, Miss., are the oldest roads in 
that section of the State, and, as they passed through a pro- 
ductive agricultural region, were early settled and well 
^proved. This section of country was never regarded as 
sickly, even when the lands were first opened. But since 
1841 or 1842, or since the introduction of artesian wells, 
which are found at almost any homestead, malarial fevers 
have so increased in severity and prevalence that almost all 
the entire male population of the early settlers are dead, and 
the country is owned by a remnant of widows and by new 
settlers. 

The increase and severity of the fevers has also been ob- 
served in Pickens and Green counties, Alabama, in which 
these artesian wells abound. The Subute, Lipsey and Black 
Warrior counties have become more and more unhealthy, 
and of late years a new and virulent form of malarial disease, 
called yellow disease, or hasmatural intermittent fever, ex- 
tremely fatal, has been developed, and upon inquiry found to 
originate in the vicinity of these same artesian wells. 

This ugly disease has extended into this section of 
Mississippi, and with singular uniformity sticks closely to 
the bored well neighborhoods. In fact, so common is the 
occurrence that in the absence of some very obvious source 
of malarial poison, the physician inquires at once for an 
artesian well. A conversation, with a number of the mem- 
bers of this society, reveals that at least 7-10 of all their 
cases of yellow disease, particularly the fatal ones, occurred 
on premises containing artesian wells. 

The same is true, also, of that aggravated form of algid 
congestive fever, which prevailed at the first settlement of 
the country, but which had almost entirely disappeared. 
It is found reappearing in these artesian well neighbor- 
hoods. 

Any place very sickly, more so than the surrounding set- 
tlements, is very apt to be distinguished by the abundant 
overflowing well located thereon. The northwestern por- 
tion of Columbus — the sickliest portion of the city — contains 
most bored wells, and until an artesian well ran out in the 
main street of the city, chill and fever among the clerks and 
young men was almost unknown. Since that time they 
have been very prevalent." 

The causes for this serious evil are various, but all are con- 
sidered to be traceable to the wells as their source. First, 
a large portion of the waters flowing from the wells is im 
pregnated with iron. While chalybeates have always been con- 
sidered the most healthy of all mineral waters, how far_ their 
continued constant use may debilitate the system and fit it 
for the reception of malarial poison, is a question not answered. 
Like other stimulants, they may produce a resultant de- 
pression, or they may by protracted use produce other obscure 
effects, as the magnesian limestone springs of Switzerland 
produce cretinism and goitre. 

These surmises may well lead to further investigation, but 
there are more direct influences connected with artesian 
wells not so difficult to connect with the diseases in question. 
Artesian wells constantly flowing necessarily bring to the 
surface a large amount of moisture, which in the heat of 
southern climates facilitates vegetable decay, all the more 
since the mineral character of the waters causes them to 
deposit deliquescent oxides and salts which retain moisture. 
The fact that districts which abound in mineral waters of 
this kind are generally subject to malarial fevers has been 
observed without the inference that artesian wells would be 
likely to set up a similar set of conditions. 

If this increase of vegetable decay be, as seems probable, 
the chief cause of malaria, a remedy for it without foregoing 
the advantages of the artesian system seems difficult to 
suggest. It appears that the old saying " there is no great 
loss without some small gain " may be reversed in applying 
it to many of our attempts to ameliorate the condition of 
mankind. 



A SUGGESTION TO INVEH TORS.— 'VALUE OF PATENTED 
IMPROVEMENTS UPON PATENTED INVENTIONS. 



A certain proportion of useful improvements is found 
upon examination to be temporarily unavailable to their in- 
ventors, because they can only be used in connection with 
other inventions already protected by letters patent. On 
this account, inventors often neglect to procure patents upon 
such improvements, though many of them are of great value 
and would ultimately prove remunerative. 

To illustrate this : Suppose a man were to perfect an im- 
provement which should increase the utility of any one of 
the popular mowers and reapers now in use. The proprie- 
tors of the machine would not be slow to see the value of 
such an improvement, and, knowing that it would better ena- 
ble them to compete with the manufacturers of rival ma- 
chines, would be willing to pay a reasonable price for the 
privilege to apply the invention. This is one way in which 
inventions of this class prove valuable when patented. 

Suppose, however, that an invention is made of a combina- 
tion of devices which work well together, yet among which 
is found something covered by another patent, and with- 
out which the improvement is valueless. In this case, inves- 
tigation often shows that the obstructing patent has only a 
small portion of its term to run, after the expiration of 
which the new invention, if patented, may have twelve, 
eight, or six years of uninterrupted prosperity. 

Such being the case, in securing a patent the latest inven- 
tor avails himself prospectively of a valuable franchise, 
which it were the hight of folly to neglect simply because it 
cannot be made immediately remunerative. 

Great loss is annually sustained by such neglect. We can 
call to mind numerous improvements now meeting with large 
sale, which pay nothing to their inventors in consequence of 
such neglect, yet which would, if patented, for some years 
to come make large returns to those whose ingenuity and 
thought produced them. Let inventors remember that, 
although " a bird in the hand is worth two in the bush," a 
bird in the bush is sometimes a most valuable bird, worth a 
good deal more than it costs to secure him. 



CABLE TOWING ON THE ERIE CANAL. 



In addition to' the offering of a reward of one hundred 
thousand dollars for an economical motive power for canal 
boats, heretofore noticed by us, the Legislature of the State 
of New York, by an act passed in 1870, authorized the laying 
down of traction cables in the canal, for the purpose of pro- 
pelling boats on what is known as the Belgian system. To 
effect the desired propulsion, the cible is made to wind around 
a drum placed upon the boat. When power is applied to the 
drum the boat is propelled, and the cable falls again to the 
bottom of the canal as fast as it unwinds from the 
drum. 

Many miles of canals, in France, Belgium, Holland, the North" 
German Confederation, Austria, and Russia, are now naviga 
ted on this plan. 

Under the provisions of the act before alluded to, a compa- 
ny was organized in 1871, called the New York Steam Cable 
Towing Company ; and in November, 1872, the corporation 
laid down a cable six miles long, in the Erie Canal, extending 
from Albany to West Troy, and proceeded to make a practi- 
cal trial of the system. On this portion of the canal there is 
one lock, and several curves, none of a less radius than 1,000 
feet. The cable, an inch in diameter, resembles a submarine 
telegraph cable. The machinery for working the cable was 
placed on board the small steam tow boat Governor Clin- 
ton and connected with the engine. The mechanism is 
known as Fowler's clip drum. It consists of a cast iron 
wheel, the circumference of which, forming the groove of a 
pulley, is provided with a number of movable clips, turning 
round steel centers. These clips, each pair about two and a 
half inches long in the direction of the circumference, near- 
ly touch each other, and form thus a complete movable 
groove, into which a rope may be placed. The centers of the 
clips are so arranged that the rope, pressed into the groove 
by its own strain, produces a slight movement of the clips to- 
ward the center of the drum, narrowing thus the space in 
which the rope rests. This will produce a certain pressure of 
the clips against the rope, which increases with the force with 
which the rope is pressed into the clips, and which again is in 
proportion to the strainexerted by the rope. It is, therefore, 
clear that, with a very small strain in what is called the back 
or slack rope, a very considerable strain in the pulling or 
front rope can be exerted without any danger of slipping, as 
the friction between rope and pulley increases in proportion 
to the power exerted. 

The necessary tension in the back rope is gained by a press 
pulley, which, rolling on the rope where it leaves the drum, 
produces sufficient friction between the last clips touched by 
the rope and the cable itself to replace the required back- 
strain and secure the action of the clips. 

The experience of many years has proved that drums of 
four to five feet diameter, acting on a rope which touches half 
the circumference of the groove, are capable of transmitting 
with perfect safety forty to fifty horse power, the rope mov- 
ing at the rate of four feet per second, or, in other words, ex- 
erting a direct pull of over six thousand pounds. 

Into the groove of this drum, which is attached to and 
worked by machinery on board the vessel, the towing cable 
is placed. The engine being put in motion, the boat is natu- 
rally hauled along the towing cable, which by the action of 
the machinery is, in a slanting direction, lifted up from the 
bottom of the canal, and after passing over the clip drum 
falls back again, slack and nearly perpendicularly into the 
water. 

The weight of the rope, which produces the necessary fric- 
tion and adhesion to the bottom of the canal, is, if we may 
say so, the fixed point at which the clip drum pulls. The 
strain produced by it will be felt some distance ahead of the 
boat, stretching out that part of the rope. But, after having 
passed the clip drum, the wire will fall back into the bottom 
of the canal with the slackness it had before. 

The slackness of the rope behind (combined with the fact 
that ahead of the boat the cable is lifted from the bottom of 
the canal to a considerable distance), given by the strain, by 
its weight per foot, and by the depth of the canal, allows an 
almost perfectly free movement of the boat with regard to 
steering. 

It is alleged that the loss of power by the friction of the 
cable and winding machinery is only five per cent. We fear 
that this estimate is too small. The loss of power, from slip 
of the screw or paddle wheels of ordinary steam vessels, is 
generally from twenty to thirty-five per cent. 

A large number of trials were made with the Governor Clin- 
ton, including some severe tests in towing heavily loaded 
barges, all with the most satisfactory results. A number of 
intelligent engineers, canal officers, and others, who witnessed 
the experiments, express themselves very strongly in favor 
of this plan of propulsion on account of its economy and re- 
liability. 

The company states that this system will enable boats to 
make twice the usual number of trips in a season. This will 
double their earnings, and practically double the equipments 
and capacity of the canals, and reduce the cost of transporta- 
tion. 

Hitherto no process has been invented for towing boats on 
canals so cheaply as animal power. For a series of years 
past animal towage has cost from thirty-five to fifty cents per 
boat per mile. During the season of 1871, the price has ruled 
from thirty-five to forty cents per mile. Therefore, the ag- 
gregate cost of towing a boat the whole length of the Erie 
canal, 350 miles, at, say, thirty- five cents, is $122.50. 

By the steam cable system, it is confidently believed that 
boats can be towed through the canal, with double the speed, 
at a greatly reduced cost. For example : One tug will haul 
six canal boats at a uniform speed of three miles per hour. 
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The cost of running the tugs for twenty-four hours may be 
stated as follows : 

Two tuns coal at $6 $12 

One captain 3 3 

Two engineers 3 6 

Two wheelsmen 2 4 

Two deckhands 1.50 3 

Board of 7 men 1 7 

Oil, incidentals, etc. 5 

"$40 
Then, if six days be allowed for making a trip, the cost of 
towing six boats through the Erie canal, by this system, will 
be only $240, against $122.50 for one boat by animal tow- 
age. 

Of course, interest on capital, wear and tear of machinery, 
and unforeseen contingencies, will increase the cost of steam 
"cable towage considerably above these figures. 

The cost of equipping the Erie canal for this system will 
be as follows: 

350 miles double cable = 700 miles steel wire cable $1,400,000 

100 tugs, with machinery complete 1,000,000 

Cost of preparing locks, gates, and laying cable. . 25,000 

$2,4257600 
Contingencies, say, 75,000 

Total , $2~,500,000 

State Engineer Richmond, in his report to the Legislature 
in 1871. estimates the cost of the construction and equipment 
of the canals at $80,710,832. In addition to this large outlay 
of money by the State, individual capital has stocked these 
canals with nearly 7,000 boats of sufficient capacity to carry, 
with the present method of towage, over 10,000,000 tuns in a 
single season. The commerce of these canals has, for the 
last ten years, averaged nearly 6,000,000 tuns per annnm. 
By virtue of its charter and certificate of organization, this 
cable company has the exclusive right to tow or propel boats 
by this system upon the canals for fifty years. 
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Practical Bints to Inventors. 



MUNN & CO., Publishers of the Scientific American 
have devoted the past twenty-five years to the procuring of Letters 
Patent in this and foreign countries. More than 50,000 inventors have avail- 
ed themselves of their services in procuring patents, and many millions ol 
dollars have accrued to the patentees whose specifications and claims they 
have prepared. No discrimination against foreigners; subjects of all coun- 
ties obtain patents on the same terms as citizens. 

How Can I Obtain a Patent 1 

iB the closing inquiry in nearly every letter, describing some invention 
which comes to this office. Apositive answer can only be had by presenting 
a complete application for a patent to the Commissioner of Patents. Ac 
application consists of a Model, Drawings, Petition, Oath, and full Specifica- 
tion. Various official rules and formalities must also be observed. The 
efforts of the inventor to do all this business himself are generally without 
success. After great perplexity and delay, he is usually glad to seek the aid 
of persons experienced in patent business, and have all the work done over 
again. The best plan is to solicit proper advice at the beginning. If tne 
parties consulted are honorable men, the Inventor may safely confide hie 
ideas to them: they will advise whether the Improvement is probably pat- 
entable, and will give him all the directions needful to protect his rights. 

How Can I Best Secure my Invention 1 

This is an inquiry which one Inventor naturally asks another, who has had 
so ne experience in obtaining patents. His answer generally Is as follows, 
aad correct: 

Sonstruct a neat model, not ever a foot in any dimension— smaller if pos- 
sible—and send by express, prepaid, addressed to Mem* & Co., 37 Park Row 
New York, together with a description of its operation and merits. On re- 
ceipt thereof, they will examine the invention carefully, and advise you astc 
it* patentability, free of charge. Or, if you have not time, or the means al 
.and, to construct a model, make as good a pen and ink sketch oi the im - 
provement as possible, and send by mail. An answer as to the prospect oi a 
patent will be received, usually by return of mail. It is sometimes best to 
have a search made at the Patent Office ; such a measure often saves the cost 
of an application for a patent. 

Preliminary Examination. 

In order to have such search, make out a written description of the Inven- 
tion, in your own words, and a pencil, or pen and ink, sketch. Send these 
with the fee of $5, by mail, addressed to Munn & Co., 37 Park Row, and in 
due time you will receive an acknowledgment thereof, followed by a writ- 
ten report in regard to the patentability of yonr improvement. This specJa 
search is made with great care, among the models and patents at "Washing- 
ton, to ascertain whether the improvement presented is patentable. 

To make ah Application for a Patent* 

The applicant for a patent should furnish a model oi his invention, if sus- 
ceptlole ol one, although sometimes it may be dispensed with ; or, if the in - 
vention be a chemical production, he must furnish samples of the ingredients 
of which his composition consists. These should be securely packed, the 
nventor's name marked on them, and sent by express, prepaid. Small mod- 
els, from a distance, can often be sent cheaper by mail. The safest way to 
remit money is by a draft, or postal order, on New York, payable to the or- 
der of Mum & Co. Persons who Mve in remote parts of the country can 
usually purchase drafts from their merchants on their New York corres- 
pondents. 

Rejected Cases. 

Rejected cases, or defective papers, remodeled for parties who have made 
applications for themselves, or through other agents. Terms moderate. 
Address Muss & Co., stating particulars. 

European Patents. 

Minm & Co. have*so)icited a larger number ol European Patents than 
any other agency. They have agents located at London, Paris, Brussels 
Berlin, and other chief cities. A pamphlet pertaining to foreign patents 
and the cost of procuring patents in all countries, sent free. 

MUSN & Co. will be happy to see inventors in person, at their office, or to 
advise them by letter. In all cases, they may expect an honest opinion. For 
such consultations, opinion, and advice, no charge is made. Write plain ; 
do not use pencil, nor pale ink ; be brief. 

All business committed to our care, and all consultations, are kept secret 
and strictly confidential. 

In all matters pertaining to patents, such as conducting interferences 
procuring extensions, drawing assignments, examinations into the validity 
of patents, etc, special care and attention is given. For information, and fOT 
pamphlets of instruction andiadvice, 
Address 

MUNN & CO., 

PUBLISHERS SCIENTIFIC AMERICAN, 

37 Park Row, New York. 
OFFICE IN WASHINGTJQN-Coraer W and 7th *tre«U, oppoiit 
Patent Office, 



Examples for the Ladies. 

Mrs. T. M. Scullln, Troy, N. "S . , has used her " dear friend," a Wheeler & 
Wilson Machine, sio^e 1858, in dress and cloak making. The last six months 
she earned $332, and the year before, $417. 

Mrs. Mary Hacher, Muscatine, Iowa, has used her Wheeler & Wilson 
Machine since September, 1857, and earned from $10 to $20 a week, making 
dresses and cloaks, from the finest to the heaviest, and her machine is now 
in as good order as when she bought it. 

Mrs. C. D. Goodman, Cleveland, Ohio, has used her Wheeler & Wilson 
Machine 4% years with the same No. 2 needle that came in it without break- 
ing er blunting it. 

Mrs. J. R. Bo wen, WellsDoro, Pa., has used her Wheeler & Wilson Machine 
almost constantly since 1859 on all kinds of material, without any repairs or 
personal instruction. 



Governor Merrill on the Marion Watches. 

Messrs. Giles Bros. & Co., Chicago, 111, : 

I take pleasure in saying that the watch I bought of you, being 21,767, 
"Fayette Stratton, Marion, New Jersey," made by the United States Watch 
Co. (Giles, Wales & Co.), has given perfect satisfaction; its variation from 
mean time since regulated being scarcely perceptible.— Sam'l Mesrill, 
Gov. of Iowa. 



Beware of Fictitious Flavoring Extracts. Try Burnett's. Go to the 
dealer who has them. 



The Charge/or Insertion under this head is One Dollar a Line. If the notices 
exceed Four Lines, One Dollar and a Half per Line will be charged. 



Tlie paper that meets the eye of manufacturers throughout 

the United States— Boston Bulletin, $4 00 a year. Advertisements 17c. a line. 

Wendell's Patent Door Stop, illustrated Dec. 23d, 1871. The 
best thing for Agents. State and County rights for sale. Samples post 
paid 40c. Wendell Francis,436 Walnut Street, Philadelphia, Pa. 

Edge tool makers' Grindstones — J.E.Mitchell, York av., Phila 

Hammer makers' Grindstones — J.E,Mitchell,Philadelphia,Pa. 

Owners of patents for articles in general hardware trade can 
sell, or have made and introduced on royalty to advantage by Van Wag- 
oner and Williams, 27 Park Row, New York. 

For Steam Whistles, address Exeter Machine Works, 75 
Congress Street, Boston, Mass. 

A competent mechanic wishes. to take charge of machinery 
In a manufacturing concern— well veried in demonstrating machinery. 
Reference given. Address' G. P., care A. Frank, Erie-Basin Dock, 
South Brooklyn, N. Y. 

Adrian H, Muller, P. R. Wilkins & Co., will offer at Auction, 

on Tuesday, May 7th, at 12 M., at Exchange Sales Room, 111 Broadway, 
New York, Fireproof Factory in South Brooklyn, L. I. For particulars, 
address P. O. Box 129, Jersey City, N. J. 

Nickel in Solution, fit for plating by applying the same with 
a brush, for sale by W. F.Wuterich & Co., Harlem R.R. Depot, White St., 
New York. Invention for sale. 

Over 800 different style Pumps for Tanners, Paper Makers, 

FirePurposes,etc. Send for Catalogue. Rumsey & Co., Seneca Falls, N.Y. 

" Best protection against Fire," Babcock Extinguisher, 497 
Broadway, New York. 

Lord's Patent Separator for Ores, or any dry material, built 

to order. State rights for Sale. 232 Arch St., Philadelphia, Pa. 

Important. — Scale in Steam Boilers — We will Remove and 

prevent Scale in any Steam Boiler or make no charge. Geo. W. Lord, 232 
Arch Street, Philadelphia, Pa. 

For Sale — Twenty and thirty horse power Portable Engine 
of superior quality. Poole & Hunt, Baltimore. 

" Anti Lamina " will clean and keep clean Steam Boilers. No 
iniury to iron. Five years' use. J. J. Allen, Philadelphia, Pa. 

Iron Roofing — Made and Sold by C. A. Scott, Cincinnati, Ohio. 

For the best and cheapest Water Wheel Regulator " in all 
creation," address Sullivan Machine Co., Claremont, N. H. 

Wanted — The best machine in the market for making Boiler 
Rivets. Address, giving full particulars, P. O. Box 169, Milton, Pa. 

Painters, attention — New Pat, Quick, Clean, Easy, and Cheap 
Way of Graining, first class Imitations ol Oak, Walnut, Rosewood, etc. 
Send Stamp for Circular. J. J. Callow, Cleveland, Ohio. 

Williamson's Road Steamer and Steam Plow, with Rubber 
Tires. Address D. D. Williamson, 32 Broadway, N. Y., or Box 1809. 

Kelley's Chemical Metallic Paints, $1, $1*50, $2 per gallon, 
mixed ready for use. Send for cards of colors, &c. , 116 Maiden Lane,N. Y. 

For Circulars of Miter Dovetailing Machines, with or without 
the Angular Attachment, patented Nov. 28, 1871, address, for price and 
particulars, Asahel Davis, Lowell, Mass. 

Tested Machinery Oils — Kelley's Patent Sperm Oil, $1 gallon ; 
Engine Oil, 75 cts. ; Filtered Rock Lubricating Oil, 75 cts. Send for cer- 
tificates. 116 Maiden Lane, New York. 

Portable Mulay Saw Mill, that may be run profitably by the 
power of a Thrashing Engine. Manufactured by Chandler & Taylor, 
Indianapolis, Ind. Send for circular. 

For Diamond Turning Tools for Trueing Emery Wheels and 
Grindstones, address Sulli van Machine Co., Claremont, N. Ham p. 

Billiard Cushions — Manufacturers of Billiard Tables, use 
Murphy's Patent Cushions. The finest made. Send for sample set. Gutta 
PerGha and Rubber Manufacturing Company, 9 & 11 ParkPlace.New York. 

For the best Recording Steam and Indicating Gauges, address 
The Recording Steam Gauge Co., 91 Liberty Street, New York. 

All kinds of Presses and Dies. Bliss & Williams, successors 
to Mays & Bliss, 118 to 122 Plymouth St. , Brooklyn. Send for Catalogue. 

For Steam Fire Engines, address R. J. Gould, Newark, N. J. 

Presses, Dies, and Tinners' Tools. Conor & Mays, late Mays & 
Bliss, 4 to 8 Water st., opposite Fulton Ferry, Brooklyn, N.Y. 

In the Wakefield Earth Closet are combined Health, Cleanli- 
ness and Comfort. Send to 38 DeySt. ,New York, for descriptive pamphlet. 

Presses,Dies & all can tools. FerracuteMchWks,Bridgeton,N.J. 

Hoisting and Pumping Engines (Locomotive principle) ; best 

and simplest, from 6 to 40 H. P. J . S. Mundy , 7 R- R. Av. , Newark, N. J. 

L. & J. W, Feuchtwanger, 55 Cedar St., NewTork, Manufac- 
turers of silicates, Soda and Potash, Soluble Glass, importers of Chemi- 
cals and Drugs for Manufacturers' use. 

To Ascertain where there will be a demand for new Machin- 
ery, mechanics, or manufacturers' supplies, see Manufacturing News of 
United States in Boston Commercial Bulletin. Terms 14,00 a rear, 



Kelley's Pat.Petroleum Linseed Oil, 50c.gal., 116 Maiden Lane . 

Diamond Carbon, of all sizes and shapes, furnished for drilling 

rock, sawing stpne, and turning emery wheels or other hard substances, 
also Glazier's Diamonds, by John Dickinson, 64 Nassau st. , New York. 

Seeds and Fertilizers. R. H. Allen & Co., New York. 

Railway Turn Tables — Greenleaf's Pjitent. Drawings sent 

on application. Greenleaf Machine Works, Indianapolis, Ind. 

Pattern Molding Letters (metallic), to letter or number the 
patterns of castings. All sizes. H. W. Knight, Seneca Falls, N. Y. 

Peck's Patent Drop Press. For circulars address the sole 

manufacturers, Milo, Feck & Co. , New Haven, Ct. 

Enameled and Tinned Hollow- Ware and job work of all 
kinds. Warranted to give satisfaction, by A. G. Patton, Troy, N.Y. 

Best and Cheapest — The Jones Scale Works,Binghamton,N.Y. 

Mining, W recking, Pumping, Drainage, or Irrigating Machin- 
ery, for sale or rent. See advertisement, Andrew's Patent, inside page. 

For Solid Wrought-iron Beams, etc., see advertisement. Aii- 
dress Onion Iron Mills, Pittsburgh, Pa. . for lithograph, etc. 

Belting as is Belting — Best Philadelphia Oak Tanned. C. W. 

Arny, 301 and 303 Cherry Street, Philadelphia, Pa. 

Boynton's Lightning Saws. The genuine $500 challenge. 

Will cut five times as fast as an ax. A 6 foot cross cut and buck saw, (6. 
E. M. Boynton, 80 Beekman Street, New York, Sole Proprietor. 

Over 1,000 Tanners, Paper-makers, Contractors, &c, use the 

Pumps of Heald, Sisco & Co. See advertisement. 

Brown's Coalyard Quarry & Contractors' Apparatus for hoisting 

and conveying material by iron cable. W.D.Andrews & Bro,414 Water st.,N. V . 
Hydraulic Jacks and Presses, New or Second Hand, Bought 

and sold, send for circular to E. Lyon, 470 Grand Street,New York. 




L We present herewith a series of inquiries embracing a variety of topics of 
greater or less general interest. The questions are simple, it is true, but vs* 
prefer to elicit practical answers from our readers.} 

1. — Sulphate of Mercury. — Will some person inform 

me how to prepare the sulphate of mercury used in electric batteries ?— 
F. G.V. 

2. — Dyeing, — Can some of your readers inform me how I 

can dye an article a cedar color without boiling ?— A. C. R. 

3. — Phosphate of Chalk, — What are the proportions of 

amorphous phosphorus and chalk in the phosphate of chalk, used| in >he 
Holmes* signal mentionedin your paper of April 13, page 243 ?— A. H. C. 

4. — Aeolian Lyre. — I have tried to find out how to make 

anaaolian lyre, but the one I have made gives no sound. Will some one 
please give.the true construction;.?— I . F. 

5. — Wild Bees. — Will some one inform me which are the 

best ingredients for baiting wild honey bees, in order to course them to 
their homes?— C. J. M. 

6. — Soda Water. — Will some one inform me how to make 

a soda or mineral water generator, or fountain, and the material or ingredi- 
ents for the mineral waters?— T. E. 

7,— Galvanized Iron Vessels for Milk.— Will a vessel 

made of iron and galvanized bright be suitable to hold milk or cream till it 
eours or clabbers ready for churning ? Will it impart any poisonous prop- 
erties to the milk ? And will the milk affect the galvanized metal on the 
vessel?— W. P. T. 

8. — Parchment. — Will some of your readers please inform 
me how the skins that form the heads of banjos, tambourines, etc., are 
made so transparent? Can the skin of a cat be made so?— F. W. 

9.— Magnetization. — Is it possible to magnetize a circular 

piece of steel about six inches in diameter by half an inch thick? How can 
I apply loadstone to steel ? Must the steel be tempered ?— M. 

10.— Dimensions of Wooden Axles.— Will some one 

give me a practical and reliable rule for cuttiDg ordinary wooden and 
thimble skein axles for wagons, so that the wheels will track Ave feet from 
center to center ? Thd size of boxes, weight of wheels, dish and length of 
hub are known.— E. T. C 

11.— Galvanized Iron Pipes.— I have through my house 

galvanized iron pipes, with occasional lead connections and brass fittings. 
What will prevent zinc poisoning ? What is the antidote for zinc ? Keeping 
the water constantly fresh will lessen the eyil. I wish its prevention. My 
tank is galvanized iron. —B. 

12. — Brittle Spiral Spring.— Can any one tell me why 

a tempered spiral spring of a pegging machine breaks after it has been run 
sometime? Does the continual pounding condense the steel and make It 
harder, or does it change the grain of the steel and make it coarse and brit- 
tle ? Is the steel harder or softer than at first ?— W. A. S. 

13.— Concrete Walls.— A number of concrete buildings 
have been put up in this city within a few years past, and but one difficulty 
is experienced. That is the flaking or scaling oft of the outside of the walls, 
at or near the surface of the earth, caused by the action of the frost on the 
water which has been absorbed by the wall. What is wanted is a coating, 
for the outside of the wall, that is impervious to water or moisture. If the 
difficulty can be remedied a concrete wall would no doubt be superior to 
any wall yet known for economy and warmth. Who among your many 
readers can suggest the remedy ?— T. D. D. 

14. — Greasing Cogs. — Is it any use to grease the teeth of 
geared wheels, as, for instance, the gearing of reaping and mowing ma- 
chines ?-C. A. A. 

15. — Crude Petroleum, — Can this substance be used as 

a paint? Is it a good preservative of wood work exposed to weather? And 
will it preserve polished iron or steel from rust?— C. A. A. 

16.— Artificial Coral.— Will some one describe the way 

to make imitation or artificial coral ?— W. S. P. 

17. — Black Board. — What is the best preparation for 

black boards? I have tried several paints and other solutions without suc- 
cess. Is there any preparation whereby a liquid slating may be applied?— 
F. D. W. 

18. — Dimensions of Engine, — I have an engine, the cyl- 
inder of which is 6 x 12, the boiler 14 x 32. I ordered an engine of 12 horse 
power, and received one as above described. Will some of you readers in- 
form me what power the engine can safely develope.?— W. A. M. 

19.— Cleaning Instruments.— Will some one please in- 
form me what is the best material or polish for cleaning surveyors' instru- 
ments and the like?— H. O. M. 

30.— Prevention of Rust.— What will prevent cast iron 

stoves from rusting la the salt moist air of tlie WeBt India islands?— H. O. 
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21.— Preparing Fabrics for Paint. — Will some one 

please inform me how to prepare white cotton cloth so that the oil from paint 
will not spread and leave a yellow streak around the paint? Some prepa- 
ration thatwill not color the cloth, or render it hard and stiff, is desirable. 
— F. O. L. 

22. — Blowing out Boiler. — Having some doubts as to 

the propriety of our plan of blowing out, I was muchinterested in D, & N. 's 
query (21, March 9) hoping it would draw forth satisfactory information. 
The advice by S. F. , of-Pa. , (April 6) is in my opinion very good ; but it is 
so different from the general course that I am afraid there is prevalent a 
great error— and one that does not confine itself to this country- or else 
S. F. ia over cautious. We work two boilers at 70 pounds to the square inch ; 
they might be termed twin boilers, being equal in dimensions and style of 
build, return flues, etc They are swung in the ordinary way, divided by 
midfeather or wall of brick. When the machinery is partially stopped for 
cleaning, etc. , we can run very well with one boiler, the steam being at 55 
or 60. We draw the fire from underneath one boiler, and leave open the 
furnace door, closing the damper and opening the lid in front of the flue3. 
We shut off the connections with the other boiler and open the discharge. 
In 30 minutes the water is gone. We then open saf etv valve, close the die- 
charge, open the supply, and commence pumping. In 30 or 40 minutes more 
our boiler is charged with fresh water, our steam all the time up at from 50 
to 60. If this is wrong, will our friends set us right by showing how we 
ought to act, as I know irom observation that many others act in a manner 
very similar to our own ?— J . W. K. 
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SPECIAL NO T&.—This column ia designed/or the general interest and in- 
struction of our readers, not for gratuitous replies to questions of a purely 
business or personal nature. We will publish such Inquiries, however, 
whenpaidfor as advertisements at 1 '00 a line, under the head of "J3u$ineps 
and Personal. 

ALL reference to back numbers must be by volume and page. 



S. W. S., of Mass., will find the desired information on page 
9, Vol. XXIV. ot the Scientific American. 

B. T., of N. Y. — Butter is contained in little oil cells which 
float in the milk. In churning, the envelopes of these cells are burst, and 
the particles of oil coming together cohere in gradually increasing masses ; 
this is called "gathering." 

J. R. E., of N. Y., writes us that no wells are dug in his 
neighborhood without using a forked limb of plum wood as a divining 
rod to tell where water may be found. We believe that forked limbs of 
every kind of timber have beon used by the i anorant and superstitious, in 
search of water or hidden treasure. The ones who pretend to have the 
power to use these rods for such purposes are forked limbs of— that is, 
they are humbugs, either self deceived or wilfully deceiving. A man 
taking a pinch of snuff and digging on the spot where he first begins to 
sneeze will find water as many times as he will by the fancied indications 
of forked rods ofplum, elder, birch, witch hazel, or any other wood where 
these varieties do not grow. 

Measuring Gases. — The temperature and pressure are al- 
ways to be referred to a standard in measuring gases. In metering illu- 
minating gas, temperature is not made standard, as it will average about 
the same under ordinary circumstances from year to year. The stan- 
dards of pressure are generally fixed in the charters of gaslight compa- 
nies, and if they deliver gas at lower pressures they violate their legal 
obligations to consumers. 

F. A. K. — Shall behappy to receive your communication, and 

will consider it upon its merits. 

M. B. C, of Canada. — You need and should get the advice of 

a practical engineer. 

Lubricator for Steam Engine.— The best lubricator for 

a steam engine I ever found was beef tallow and beeswax.— T. W. K. , of 
Texas. 

Coloring Castor Oil. — To S. W . 0.,query 1 , page 249.— Make 

; a strongtincture of turmeric root with strong alcohol, and add a few drops 
to the oil until you have the desired color. Rather than being a disad- 
vantage, it will prove a benefit, tending to prevent griping.— E. H . H . , of 
Mass. 

Nickel Plating Lead Pipe.— To B., query 9, page 249.— Lead 

pipe so coated will undoubtedly be good, and the ware/ will be preserved 
from contamination with the lead, as occurs with all soft water. But, as 
amatter of economy, no advantage would b i gained over the tin lined 
lead pipe.— E. H. H., of Mass. 

Dyeing.— S. W. O., query 5, page 249, does not state the 
particular fiber of which his goods, requiring to be dyed, are made. 
Wool, cotton, and silk, each requires a change in treatment.— E. H. H., 
of Mass. 

Durable Whitewash.— Query 3, page 265.— Salt or glue 

size renders whitewash durable.— B. 

Lamp Cement. — Query 7, page 265. — A high heat will cal- 
cine and thus soften the gypsum used to fasten lamp collars.— B. 

Domestic Employment. — Query 10, page 265. — Home em- 
ployment for every working member of a family can be afforded by can- 
ing chair seats, making brushes, brooms, baskets, rag carpets, ink, dyes, 
flavoringextracts, yeast cakes, salves, or a hundred other articles. Don't 
forget the children's education.— B. 

Question in Optics.— Query 12, March 23, 1872.— The mag- 
nifying power of a refracting telescope depends upon the relative focal 
distances of the object glass and eye glass, the exact magnifying power 
in diameter being found by dividing the focal length of the object glass 
by that of the eye glass. The illuminating power, or the power which 
makes objects appear brighter and enables us to see stars which are in- 
visible to the unaided eye, depends upon the diameter and purity of the 
object glass employed, or, in other words, upon the increased amount of 
light which is conveyed to the eye by the object glass of the instrument. 
In the microscope the amplification is found by multiplying the magnify- 
ing power of the object glass by that of the eye glass.— J. B. 

Doebereiner'sLamp. — To L. G. G. — Take an ordinary fruit 

jar, with a cork stopper or leaden cover; procure any old bottle that will 
go into the jar, at least two thirds as tall as the jar. Cut off the bottom 
of the bottle either with a file, or by wrapping a piece of candle wick 
soaked in alcohol around it, burning the wick, and dipping in water 
whilehot. A hole is cut in the cork or lead cover to admit the neck of 
the bottle and prevent it resting on the bottom of the jar. The bottle is 
closed with a cork fitted with a short glass tube bent at right angles and 
drawn to a fine opening. Some pieces of zinc are suspended in the bot- 
tom by a wire or little basket of lepd. The jar is then filled to about one 
half with dilute sulphuric acid. The acid, coming in contact with the 
zinc, generates hydrogen gas which escapes from the glass tube. The mix- 
ureof air and gas being highly exDlosive, the lamp should not be ig- 
nited at first. After all the air has escaped, a piece ot spongy platinum 
may be placed a little distance from the point of the tube. The gas, im- 
pinging on the platinum, heats it sufficiently to ignite itself. The es- 
cape of gas may be cut off by slipping a rubber tube closed at one end 
over the glass tube, or a tube with a stop cock maybe used. As soon as 
the escape of gas is cut off, its pressure drives the acid out of the bottle 
into the jar, and no more gas is generated. Pieces of spongy platinum 
mounted on wires suitable for this use may be obtained of dealers in ap- 
paratus for thirty-five cents each, and can be sent in a letter.— J. S., of 
N. Y. 



Blowing Out Steam Boilers.— D. and N., query 21, page 

169, are informed that steam boilers should never be blown out under 
steam pressure. The safety valve should first be raised until the pres- 
sure is all removed by letting the steam escape as rapidly as possible; 
then the hand hole plate or other device should be opened, and the dirt 
and sediment will run out with the water. But if the boiler is allowed to 
cool off, the dirt will settle to the bottom and be fastened on by the heat. 
The dirt is always on the top of the water when there is any pressure of 
steam on it. I have practiced the above method for ten years, and have 
had no trouble whatever with scale, although the water was very hard.— 
J. C,ofO. 

Cleansing Boilers. — Hot water will do no harm to D. and 

N.'s boiler.— J. C.ofO. 

Copal Varnish.— Good varnish is difficult to get; one trick 
of the trade is to use but little gum, and putting, into the linseed oil, 
white vitriol and sugar of lead, rendering the oil nearly thick enough for 
varnish before any gum is added. Another cheat is to make cheap, 
sticky, worthless stuff by using raw oil without dryers ; because, forsooth, 
if a black,stiff, worthless article dries quickly (and cracks and scales quick- 
ly also), a light colored, limpid, slow drying article must be good. Twenty 
years ago we mechanics up here in Vermont made our own varnish and 
japan; it was the only way by which we could getanything reliable. In 
the meantime, Mr. Abbott, of New Hampshire, got Moses Bigelow to go 
up to Concord and make varnish for the carriage shops, and then we 
commenced buying of Mr. Abbott. Since that time, we have had deal- 
ingswith all the manufacturers in Boston, New York, and Newark, and, 
until the recent war, generally got good varnish; but during the war, 
adulteration found its way into every manufactory, and even to-day a 
good article of varnish is, perhaps, stored in one cask out of a hundred, 
and there are two ways to get it. One is to make it, and the other is to 
eschew dealers and speculators; buy of the maker, pay just what he 
asks, and, if your custom is worth anything, you will get a good article. 
Otherwise— doubtful. The best copal varnish is made as follows: Take 
three pounds of the best Zanzibar copal gum to every gallon required, 
pulverize the gum in an iron mortar, and then put it into a copper pot~ 
which will hold double the quantity required; fit a cover to the pot with 
a small hole in the coyer, through which to insert an iron rod to stir the 
gum when melting ; heat over a slow fire until thoroughly melted, stirring 
it constantly during the process. In the meantime, put into another pot 
and over another fire 1)4 pints of raw linseed oil to every pound of gum 
in the first pot, and add to the oil sufficient dryers to make a medium 
drying oil, boiling as usual for ordinary purposes, keeping it hot until 
the gum is thoroughly melted. Then remove from the fire to a distance 
of twenty or thirty feet, pour the oil in gradually, stirring at the same 
time; and, while still hot, add sufficient turpentine to reduce the gum to 
a proper consistency, which can be tested by dropping a little from the 
end of the rod on to a piece of glass to cool in the air. The gas arising 
from a hot pot of varnish is very inflammable ; and if the steam, by float- 
ing around, reaches the fire, it will flash as quick as gunpowder, and the 
face and hands of the workman will be burned and the varnish set on flre; 
therefore remove to a distance before adding the turpentine ; also have a 
wet cloth ready to throw over the flre in case of aceident. When all is 
well mixed, strain, while quite hot, through a funnel partly filled with 
clean flax, through which not a speck of unmelted gum, dirt, or settlings 
will pass. If flowing varnish is required, add a trifle more oil, with no 
dryers except a little red lead. If hard or scraping varnish is required, 
use but half a pint of oil to each pound of gum, and boil hard with plenty 
of dryers.— C. T., ofVt. 
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nder this heading we shall publish weekHy notes of some of the mort promi- 
nent home and foreign ttatenU. 



Declined. 

Communications upon the following subjects have been received and examined 
by the Editor, but their publication is respectfully declined: 



Boiler Explosion. — C. E. Gt.—Gt. J. E. 
Broadway Traffic— G. E. N. 
Canal Boats.— J. M. E. 

Chloro-Acetic Acid. . 

Door Fastener.— J. M. P. 

Endorsing Envelope.— X. P. M. 

Propulsion of Cana^ Boats.— J. N. P. 

Eotary Engines.— J. A. H. 

Tubal Cain.— W. B. 

Ventilation. — C G. V. P. 

Answers to Correspondents. — S.— X.— C, S., & Co.— J. B 

— H. S.M.— T. W. K. 
Queries.— S. A. E.— J. G. X.— L. S. F.— O. F. H.— H. N. M. 

— R. A. R.— W. N. B.— F. K.— J. H. W.— C. C. B.— V. P. 

— E. H. F.— C. O. D.— L. S. B.— H. B. H.— G. L. H.— 

T. K. Mel.— J. B.— W. B. W.— J. H., Jr.— S. D. W. 



NEW BOOKS AND PUBLICATIONS. 



The Land of Desolation : Being a Personal Narrative of 
Observation and Adventure in Greenland. By Isaac L. 
Hayes, M.D. New York : Harper & Brothers. 
Dr. Hayes is well known as an arctic explorer. In 1869, he formed one of 
a party who accompanied the artist, William Bradford, to the icy regions of 
the North, and in this volume the author gives us many particulars about 
Greenland. Five hundred years ago this arctic contirrent,now so desolate, 
was the home of a large and enterprising population. They had churches, 
cathedrals, and the principal institutions of advanced civilization. From 
Greenland came the Northmen, who discovered this country and began set- 
tlements on the coast of Massachusetts, A.D. 1000— almost five hundred 
years before the discoveries of Columbus. But through the combined agen- 
cies of pestilence, the iivasions of savage tribes from America, and finally, 
about A.D. 1500, by the attacks of the English„the settlements were destroy- 
ed. The present inhabitants, Christianized natives, few in number, are 
under Danish rule, and are employed in fishing and seal hunting. It is 
believed that the climate is now more rigorous than formerly. The interior 
of the country, as far as it has been penetrated, is covered with solid ice, thou2 
sands of feet in thickness, which finds its way to the sea through the valleys 
in the form of glaciers. One of these, the Humboldt glacier, is 60 miles wide 
and 2000 feet thick. The glaciers break into pieces on reaching the sea, 
forming icebergs, which float southward as far as Newfoundland. Dr. 
Hayes's book is full of useful and interesting information. 

Farm Gardening and Seed Sowing. By Francis Brill. 

This is another of the useful agricultural books from thepublishinghouse 
of Orange Judd & Co., New York. This little book is devoted to farm gar- 
dening, by a practical market gardener, and contains full directions for 
raising vegetables of every variety, indicating the soil best adapted for 
each— best mode of propagating, storing, packing for market, and other 
matters of a practical sort pertaining to the management of a garden. 

Hints to Persons About Building in the Country. 
By A. J. Downing, Author of " Landscape Gardening, 
etc." And " Hints to 5Toung Architects, Calculated to 
Facilitate their Practical Operations." By Geo. Wight- 
wick, Architect, Author of the " Palace of Architecture," 
etc., with additional Notes by A. J. Downing. Third 
American Edition. New York : John Wiley & Son, 
15 Astor Place. 
These are two works in one volume, the price of which is $3. The book is 
neatly printed and bound in cloth. The authors are well known to the pub- 
lic through their hitherto published works, and it is scarcely necessary to 
saythatthe present volume is likely to prove in the present, as in former 
ditions , a valuable addition to the literature of architecture. 



Window Shade.— Elliott Metcalf, ofTaberg, N. Y. and Charles Allen 
of Woodstock, Canada.— This invention relates to Venetian shades for 
windows. The shade consists of slats, which may be made of wood, metal, 
or other suitable material, connected together so as to lap onto each other, 
by means of a cord or cords, or by tapes or webs. This shade is opened, 
either in whole or in parts, by two cords, one of which is attached to the 
edge of the lower slat of the shade, and the other to the middle shadp, or 
about the middle as maybe desired. By pulling one of these cords the 
lower half of the shade will be opened while the upper half will remain 
closed. By pulling the other cord, the upper half will be opened while the 
lower half may be kept closed. These cords pass through holes in the 
jower edges of the slats, and are knotted, so as to raise the slats when iheir 
other ends are pulled down, as before stated. The cords pass over a pulley 
or through a screw eye at the upper corners from which point they are 
carried horizontally to the center confined by screw eyes, whence 
they drop down and are attached to the slats. On the other side of the 
window two cords are arranged, by means of which the shade is raised 
when bothcords are pulled down. When one cord only is pulled down the 
shade is raised on one side only and thrown into the form of a fan or 
quarter circle. The shade may be attached to a rod, which is fastened to 
the casing of the window, or attached directly to the casing. 

Thill Coupling.— Edward S. Roberts, of East Canaan, Conn.— This in- 
vention is an improved thill coupling, claimed to be simple, strong, durable 
and reliable, and which will allow the thills to be readily attached and de- 
tached when desired. It consists in the thill coupling constructed so that 
by raising the thills into a vertical position, to turn certain flanges out of 
their respective rabbets, the thills may be moved laterally, uncoupling the 
coupling and detaching the thills. A rubber block prevents rattling and 
the thills cannot become detached while in the working position. 

Sash Holder.— George H. Johnson and Frederick Bottner, of Bridgeport, 
Conn. — This invention consists in a novel arrangement of a pivoted flexible 
pawl for supporting carriage and other window sashes, as hereinafter 
described. This fastener is particularly adapted to the doors and sashes of 
landaus, the sash being required to extend far up above the door, and be 
heldsoasto close the space between the two parts ofthe carriage top 
when the latter is closed; but it is useful also for holding the sashes of 
houses, etc. A flexible pawl and cord are combined with the sash; and 
a combination with a spring and an attaching plate, with some other ar- 
rangement, are used, which together make this an undoubtedly useful, as it 
is a somewhat unique, invention. 

Velocipede.— Solon A. Gregg, of Oneida, N. Y.— This invention has for 
its object to furnish an improved velocipede wagon, so constructed as to 
adapt H for use upon common roads. The machine may be made with one 
or two forward wheels, and is designed to be made of such a size and 
strength that a pair of shafts may be attached to it when desired to use it 
with horse power. A combination of a hand bar, rod, lever, pitman, foot 
rests and crank with each other and with the frame and axle of the veloci- 
pede, gear wheels, and shaft : also a combination of a rod with the swiveled 
axle, hand bar. rod, lever, pitman, foot rests, crank, and axle : also, a com- 
bination of a spring with the pitman, foot rests, craDk, axle, lever, rod and 
hand bar constitute the claims on which a patent has been issued. 

Seats for Vehicles.— John R. Linton, of New Bedford, Mass. —This in- 
vention hasfor its object to furnish an improved riser or base for the seats 
of vehicles, which shall be so constructed as to obtain therequisitestrength 
and lightness combined with such a size as not to be out of proportion with 
the other parts ofthe vehicle. And it consists in a riser or.base formed by 
the combination of a metallic brace or plate with a wooden frame of the 
riser or base, the bottom bar of which rests upon the rail. or edge ofthe 
wagon box, and to the top bar of which the seat is attached. A brace, or 
plate made of wrought or cast metal, is attached to the wooden frame by 
screws, bolts or rivets. The brace or plate may be placed within the frame 
or upon its outer side, as may be desired, and may be made of any desired 
pattern or style and ornamented to any desired extent. 

Medical Compound for Hogs. —John Shannon, of Palmyra, Mc— This 
invention consists in a compound formed of sulphur, copperas, alum, salt~ 
peter, resin, fenugreek, antimony, assafoetida, soot, and salt. The peculiar 
diseases or ailments of the animal for which it is intended are not stated 
in the specification. 

Dental Plugger. — White F. Griswold, of Leavenworth, Kan.— This in- 
vention consists of a plugging instrument in which the sliding mallet, with 
a spring for impelling it against the tool stock, is inclosed in a tubular stock 
and is provided with several studs projecting through slots in the stock at 
equal points of distance around it, to be used for forcing the mallet back 
against the springs, and so that the instrument may be rotated, as is often 
required while at work, and yet always have a stud at command for retract- 
ing the mallet. The invention also consists of notches in the end ot the 
tube, out of which the tool stock profects, and pins in the latter, fallinginto 
said notches when the tool stock is retracted by its spring, and serving to 
holdthetool against turning on its axis while at work: also, to hold it 
for attaching and detaching the tools from the stock to change them, said 
tools screwing in and out of the stock, and thus saving the necessity of hold- 
ing such stocks from turaing in the tube holder by one hand while screwing 
the tools in and out by the other. In taking out and putting in tools by one 
hand,whichissometimes highly necessary, the stock is held against the 
palm of the hand by the third and fourth fingers andthetoolactuatedbythe 
thumb and first finger. The stem of the mallet may be extended through 
the case or not, at will, and the tool may have a hole through it to introduce 
a lever for screwing it in or out. 

Saw Set.— Hiram R. Lavey, ofBristol, Wis.— This invention relates to a 
new arrangement of rest, gage, guide, and punch in a saw set; and has for 
its object to so construct and combine these devices as to reduce the size 
and cost of the complete instrument to a minimum, and enable the punch 
holder and guide to be secured and adjusted by the same screw in order to 
facilitate the practical operation of the instrument. The slotted gage or 
guide and the punch holder provided with the horizontal slotted base, ar- 
ranged in a peculiar way, and secured to a base, having ribs, by means of a 
screw, constitute the claim on which a patent has issued. 

Combined Shovel and Tongs. —Thomas G. Newnam, of Pleasant Hill, 
Mo. —This invention is an implement f orhandling live or other coals, brands 
of flre, and other articles, designed to be used as a substitute for the sepa- 
rate shovel andtongs in common use. It consists in a shovel blade on a 
slotted handle, and in a wire brush or rake on the end of a handle, which 
works in the slot ofthe shovel handle. The shovel handle is bent so as to 
form two arcs of circles, with a ring handle at the end to take hold of. A 
brush or fine rake is on the end of a third handle. This handle passes through 
the slot in the shovel handle, where it is allowed to play longitudinally and 
up and down, according to the purpose for which the implement is to be 
used. A shoulder limits the distance which this handle extends through 
the slot. The shovel can be used to take up ashes, etc. , and coals can be 
raked onto the shovel b y a longitudinal movement f the rake handle, and 
a brand of flre, stick of wood, or other article can be griped between the 
parts and handled as with a pair of tongs. 

Casting Pipe.— Charles J. Ellis, Louisville, Ky.— The invention consists 
in improving the usual means for casting pipe, by constructing the stools 
which support the flasks in arc sections, and thereby rendering them 
adjustable by the simple addition or subtraction of one or more sections. 

Cleaning Lamp Chimneys.— Henry W. Prouty, Boston, Mass.— In this 
case, a suitable handle is provided with rubber or other elastic disks or 
washers, so applied and adjusted as to admit ofthe use of a cloth or other 
material for cleaning chimneys with ease and yapidity, 

Berby Box. —Charles Reese, Baltimore, Md.— The invention consists in 
improving the construction of paper fruit boxes by fastening the previously 
slitted and folded sides with; tin clamps. This method of construction in- 
volves so little expense on the articles as to make the cost inappreciable 
and to allowthem to begiven away with the fruit, while at the same time 
they are sufficiently strong for handling and transportation, 
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Rotakt Steam Engine.— William [Darter, of Philadelphia, Pa. , assignor 
to himself and Josiah D. Thompson, of same place.— A hollow cylindrical 
stationary case of cast metal has a tubular projection projecting from each 
side of the side plate, at the center, for the support of the shaft, which at the 
outer end carries the driving pulley, and at the inner end a hub and radial 
arms, on each of which is mounted a tread wheel which, in conjunction 
with flexible devices, confined steam tight between the sides of the case and 
vibrating between the inside of the periphery and the annular ribs of the 
case, constitute the means of impelling the shaft around on its axis by steam 
admitted at the ports between the flexible devices and the periphery of the 
case, and escaping into a space inclosed by the concave side, covering a 
large central opening through the side of the case, from which space it es- 
cape sthrough an exhaust pipe. The flexible devices are composed of short 
metal bars backed with flexible vulcanized india rubber packing, or any 
equivalent, the said bars being arranged transversely of the strips on the 
inside, and the strips extending around the case, with the periphery nearly 
half way, and being fastened at one end, just in advance of the steam ports, 
by clamping pieces and bolts. The said plates have pins passing through the 
inner strips of india rubber, to keep them in place. The inner strips are of 
pure rubber, and fit snug and steam tight against the polished sides of the 
channel, and the outer strip is composed of rubber and canvas, to prevent 
too much elasticity, and fits loosely. These flexible devices are depressed 
against the periphery of the case, steam tight, in advance of the steam, 
which, forcing them behind the wheels, impels then forward and causes 
them to revolve on their own axes. The movement of these flexible de- 
vices is very slight, being only about a quarter of an inch, which, it is be- 
lieved, will not injuriously affect the rubber, the integrity of which is pre- 
served by the moisture of both the exhaust and thelivesteam, the former 
being diflused throughout the whole interior space ot the engine. Idle 
ports are applied for running the engine in the opposite direction, which 
m ay be done, if desired, by reversing the flexible devices. For the purpose 
of lubricating the axles of the wheels, water is used, to avoid the use of oil 
or tallow whieh are injurious to rubber. Peculiar devices are employed for 
this purpose. 

Combination Lock.— John Moffet, of New York city.— In this improved 
lock a disk with a wide edge, having six (more or less) large grooves across 
said edge at equal distances apart, and with a deep and narrow circumfer- 
ential^groove between the transverse grooves, all in different planes, is 
mounted on a spindle which carries the bolt operating wheel, and as many 
blocks are provided in corresponding transverse grooves in a case sur- 
rounding the disk as the number of transverse grooves in the latter, with an 
adjusting screw for each block, which has also a tongue projecting into a 
transverse groove of the disk, all of which tongues must be adjusted by the 
screws to the circumferential grooves before the bolt can be thrown, and 
these adjustments are made according to a record kept, showing how many 
turns each screw must make to bring the tongue of its block to the right po- 
sition. The screws, which are confined within the case, have each a toothed 
wheel with which a wheel on an arm revolving around the axis of the kuob 
spindle is brought in contact for effecting the necessary adjustments, by 
turning a sleeve on the said spindle. The arrangement is such that even a 
quarter turn of one of the screws out of the true position will prevent the 
opening of the lock. As many changes can be made made as there are trans- 
verse notches and shifting tongues, and with each change a different combi- 
nation table of revolutions for the turning of the screws is required. The 
construction is such that a perfectly tight packing is maintained around the 
spindle, iso that the introduction of powder or other explosive material is 
prevented. A novel arrangement of a tappet wheel is introduced for throw- 
ingthe bolt, which is adapted to throw the bolt with the spindle set in any 
one of the six positions to which it may be adjusted in making the changes. 

Eaves Though Supporter.— Benjamin Prugh and Henry Austry, of 
Grant City, Mo.— ThiB invention relates to a mode of putting eaves troughs 
together, and supporting them beneath the eaves of the building. The in- 
vention consists in the mode of connecting the tube, trough, and clamp, 

nd in the construction of the leader clamp. This clamp is made in two 
parts. The lower part supports the trough and covers the joints where 
the lengths of the trough are put together. The upper part extends across 
the trough, being connected with the lower part, at its outer end, by a 
screw and nut. The other end is bent over the inner edge ot the trough 
and brought in contact with the inner end of the lower part, where the two 
ends are secured together and to the building by an angular bolt. The up- 
per portion of the clamp prevents the trough from spreading; and by turn- 
ing down the nut the two lengths of trough are firmly clamped together, 
and the joint is made tight without the use of solder or rivets. This is a 
great advantage in putting up tin troughs, as the sheets of tin may be sol- 
dered in short lengths, and put up very easily with these clamps. Where 
other means are employed for attaching the trough to the building, the 
clamp is constructed with shoulders on the under side of the upper part, 
Which bear against the inner edges of the trough. A olasp, the ends of 
which are bent over the edges of the trough and secured thereto by lips, 
has shoulders which bear against the inner edges. These clasps are used 
between the clamps to prevent the trough from spreading. The conduct- 
ing tube is attached to the trough and to the clamp. The leader is secured 
to the tube by a screw clamp, and to the side of the building by a screw or 
nail. 

Bee Hive.— Cyrus C. Aldrich, of Morristown, Minn.— This form of hive 
is claimed to be adapted to the habits of honey bees. In their natural 
state they cluster together in a globular form and lay their brood in this 
form ; and in the cylinder the honey is nearer the brood than it is in a square 
hive. By this mode of construction the hive may be opened and access had 
to the surplus honey, while the brood chamber is entirely closed and the 
heat retained. By sliding shutters and an adjustable ventilating tube, the 
heat or temperature of the hive is readily controlled both in winter and 
summer. The claims are as follows: A combination of a bottom apertured 
cylinder, having longitudinal slat at the top, with a perforated tube let into 
said slat, and the separate ring frames arranged to provide a circulation of 
air. A two part cylinder having an upper notehed and a lower unnotched 
slat combined, with notched partition plates, so that said partitions shall 
be prevented from turning or laterally sagging. Frames, each provided 
with hooks diametrically opposite and reversed, in combination with a two 
part cylinder having projecting plates, so that said frames cannot sag lat- 
erally or turn. A combination with a two part cylindrical hive, of jointed 
b ars, arranged between the said two parts, so that they can be drawn out 
first to break the bee cement and to allow the hive to be ea'sily opened. 

Hoisting Apparatus.— James D. Warner, of Brooklyn, 3s. T.— An end- 
less chain is arranged to run on pulleys alongside the spring piece on a 
pier. At the land end it is led under the roadway or under a cover of any 
suitable kind. An engine operates a windlass, around which the chain is 
wound, so as to give it the required " bite." The end of the hoisting rope 
s attached wherever needed by hooking on a clutch. As soon as the re- 
quired hiisting or drawing is done, the clutch can be 1 unhooked by pressing 
a handle in toward the chain. Whenever there are goods being continually 
hoisted or drawn a certain required distance, the clutch may be unhooked 
automatically by passing against a trip. In order to prevent the goods 
runningdown before needed, when the clutch is unloosed the rope will jam, 
by an eccentric button (as soon as the action begins to retrograde), against 
the side of the narrow passage of a brake, or projection. This is released 
as required by pressing in a handle, or used to prevent the merchandise 
from being lowered tod" rapidly. Hoisting may be done at several differ- 
ent places around the pier at the same time, whereby steam power may be 
substituted, for the horse or hand power now used, to great advantage. 

Apparatus for Leveling Millstones.— Benjamin H. Meitzler and 
Philip L. Hoos, of Fort Seneca, Ohio.— The object of this invention is to 
provide efficient and convenient means f orleveling the grinding surf aces or 
faces of burr millstones. It consists in the mode of supporting, adjusting, 
and leveling the "staff" upon the stone. The bed plate of the apparatus 
is fitted to the neck of the spindle. It is a round disk provided with set 
screws for adjusting the stafl on the face of the stone. Curved stanchions, 
four, more or less, in number), have their upper ends attached to and 
support a vertical cylindrical block upon which an inverted cup is fitted, 
provided with an adjusting thumb screw by which the cup is raised or low- 
red on the block. The staff is connected with the cup by a curved bar. 
his bar extends out horizontally on top of the staff, and is fastened there- 
by thumb sere ws. In the center of the staff, and visible through a suit- 



able aperture in the bar, is a spirit level, by which the face of the stafl is 
leveled. The staff, being connected with the inverted cup (which cup is al- 
lowed to turn or revolve on the top of the block), maybe moved around 
the bed over the grinding face of the stone. The face of the staff is cov- 
ered with red or other coloring matter, so that wherever it touches it Haves 
a mark or colors the stone. The highest places or points on the face oi the 
stone are thus ascertained, and the places are indicated where the stone 
shouldbe picked down to make its surface even and of uniform hight. 

Bale Tie.— David L. Miller, of Madison, N. J.— This invention relates to 
a new tie for cotton, straw, hay, and other bales; and consists in applying 
a fastening catch, in form of a. double hook, to one end of the band or strap 
that embraces the bale, and in pro viding loops at the end of the said strap 
for the reception of thehook, oy which arrangement the band can be quick- 
ly and securely closed around the bale. The hook is connected with the 
strap and, therefore, not liable to be lost or misplaced, and is always in po- 
sition for immediate use whenever the strap is placed around the bale. 
The invention also consists in a peculiar manner of forming the loops at 
the ends of a wire strap or band by twisting, and in thereby insuring great- 
er strength and durability. The hook firmly unites the ends of the strap, 
and constitutes a reliable fcift far holding the bale compressed. 

Oyster Basket.— Charles D. Martin, of Port Chester, N. Y.— This in- 
vention consists of a basket with woven sides and bottom of flat strips o 
thin galvanized iron, with wooden hoops for the top, bound with galvan- 
ized wire, and with wooden handles, the said iron strips being woven with 
large meshes to facilitate the washing, and riveted together; at the cross- 
ings for keeping the vertical and herizontal ribs in their places; and an 
auxiliary stay rib is woven in at the bends of the verticals for the bottom, 
where they cannot. well traverse each other, insuch manner as to retain the 
bandsin shape against the action of the weight, which has a constant ten- 
dency to straighten out the said bands. A basket of this kind will be much 
stronger and more durable than a basket of the ordinary wood splints, and 
the strips can be riveted at the crossings to keep them from shiiting out of 
place with safety, which will not do with the wooden strips, because it 
weakens them so. 

Electromagnetic Engine.— William G-. Thornton, of Victoria, Texas. 
—This very novel invention relates to a new practical application of elec- 
tromagnetism to moving machinery. The invention consists principally in 
the transmission of electromagnetic power through compressed air for 
motor purposes, and the mechanism and combination of machinery neces- 
saryforthatpurpose. A lever is pivoted to a fulcrum standard. An air 
pump, with all necessary valves and fixtures, is worked by the lever to sup- 
ply an atmospheric receiver. The level is worked by electromagnets, in 
conjunction with gravitation— the electromagnets to lift the piston and 
gravitation to drive it down. The distance, at which the first armature and 
pair of magnets is fixed from the fulcrum of the lever, depends upon the 
strength of the magnets. The first pair of magnets have little more to do 
than to lift the piston of the air pump. The next pair of magnets, being o 
the same power as the first, continue the movement, owing to mechanical 
advantage in length of lever, and so on, each pair of magnets gaining me- 
chanical power as the distance from the fulcrum increases, thus enabling 
them to meet the constantly increasing resistance of the air duringthe whole 
time of magnetic action. It must be understood that the first pair of mag- 
nets—that is, those nearest the fulcrum— will bring down the lever so that 
the next armature will be brought under the influence of the next pair of 
magnets. When the first armature, therefore, has reached itsmagnets, it 
will remain idle during the continuance of the stroke ; and so with each ar- 
mature, one after the other. They all will become idle and stand upon the 
magnets until the stroke is finished and the circuit opened. When the cir- 
cuit is opened, the weight of the piston at the opposite end of the lever, aid- 
ed, if necessary, by an extra weight or spring, will lift this end of the 1 ever 
to the starting point, and, as it rises, each armature will be taken up in its 
turn, and they will all assume their places on the lever ready for another 
stroke, at which time the circuit is closed by an automatic tender, and the 
action repeated, and so on. The power stored up in the air receiver is ad- 
vantageously used to propel an engine. 

Invalid Bedstead.— Henry A. Scott, Winchester, N. H.— This invention 
relates to a new invalid bedstead, whose movable frame is raised and low- 
ered by means of arms projecting from geared cams, to thereby insure even 
and convenient motion. The pivoted head rest is supported by a spring 
ratchet, which permits rapid adjustment. The geared cams, carrying the 
arms, arranged on a bedstead to constitute supports for the adjustable 
frame, and the pivoted head rest, provided with spring ratchets, and com- 
bined with pins and a string, are the parts upon which the claims are based 
and allowed. 

Apparatus for Raising Dough.— Sophronia V; Dodge, De Soto, Iowa.— 
This is an improvement in apparatus for raising bread, which consists in an 
outer shell or casing, with a removable false bottom and lamp chamber, 
and, in combination therewith, a containing vessel and lamp, the whole con- 
structed and arranged so that a very small flame will supply sufficient 
neat, which will be evenly distributed around the containing vessel. The 
contents will be uniformly warmed for producing the desired effect. This 
apparatus is claimed to effect a great saving in time, andto'do the work 
thoroughly and perfectly in the coldest weather. The vessel is provided 
with a tightly fitting cover, so that a kerosene lamp may be used without 
any ill effects upon the bread. 

Machine for Welding Ears on Elliptic Carriage Springs.— Aaron 
Richards and Josiah Jones, Concord, N. H.— This invention relates to a new 
arrangement of foot or power hammer for welding ears to the ends of ellip- 
tic carriage springs and equivalent purposes. The invention consists, first, 
in making the hammer vertically and horizontally adjustable at its pivoted 
end to make it fit the lower die in the desired manner. The invention also 
consists in the peculiar arrangement of the die, which is made in three sec- 
tions, the central one of which, when struck by the hammer, causes lateral 
motion of the side sections for acting against the sides of the ears. 

Carding Machine.— Ephraim French, North Adams, Mass.— The card 
rollers working in connection with the main cylinder are arranged in the 
ordinary manner. The doffer is revolved in the usual manner by a belt on 
the pulley. The fancy is revolved in contact with the surface of both 
main cylinder and the doffer, by abeltfrom themain cylinder, and is given 
a traversing or endwise reciprocating motion, as it revolves, by means of 
a cam groove on the block of the doffer shaft. One end of a vibrating lever 
plays in a groove in the " fancy " shaft, and the other end plays in the cam 
groov.e of the block on the doffer shaft. As the dofler shaft revolves, the 
" fancy "is made to traverse back and forth a distance equal to the "throw" of 
the cam groove. The inventor is not confined to this particular device, as 
there are many ways by which this traversing motion could be produced. 
The " fancy," thus traversingin contact with the surfaces of both the main 
cylinder and the " doffer," keeps the material (wool, etc,,) on the surfaces 
of those cylinders more even and uniform than when it is run in the ordi- 
nary manner, thereby avoiding streaks of the material on the cylinders. 
In ordinary carding machines, the doffer requires to be cleaned daily, or at 
least very frequently ; and when low or dirty stock is used, the doffer soon 
becomes coated, so that the stock drops to the floor and becomes waste, 
thus necessitating cleaning of the doffer several times a day. This of course 
occasions a stoppage in production, and entails much loss. The inventor 
claims that, with the reciprocating fancy roller, it is unnecessary to remove 
the doffer for cleaning it for several weeks at a time, as it is cleaned by the 
teeth of the fancy during the operation of the machine. 

Machine fob Cutting Lead.— Charles Koehler, Evansville, Ind., as- 
signor to himself, Charles Baboock, and Edgar Sharpe, of same place.— This 
is a new machine for cutting blocks of lead into cubic or other four sided 
prismatic pieces to be used in the manufacture of shot, according to a, plan 
for which letters patent were granted to the same inventor, January 25th, 
1870, or on any other plan, or for cutting other material for suitable purpose. 
The invention consists, first, in the arrangement of rotary cutter heads, 
carrying three kinds of cutting tools— for ribbing horizontally, cutting ver- 
tically, and, finally, chopping or slicing the pieces from the end oi a block 
of lead or equivalent material. The invention also consists in the combina- 
tion of the above with an automatic feed device for moving the lead ahead 
whenever a series of cubes have been cut therefrom. 



Truss.— Edmund P. Banning, Jr., New York city, assignor to the "Banning 
Truss and Brace Company," of same place.— This is a new arrangement of 
balls for a truss for the cure of prolapsus ani, and also to improvements in 
the spring holder of a truss for umbilical hernia, and in the shoulder brace 
attachment to a spinal support. It consists in a peculiar mode of applying 
the balls to the adjustable shank of the first named truss, so that the balls 
may not move on the body, though the truss may be moved ; secondly, in 
providing a slot in the spring holder of the umbilical truss for the self- 
adjustment of the ball; and, finally, in slotting the upper end of the spinal 
support to permit the automatic adjustment thereon of the shoulder brace s.- 

Throttle Valve Stand and Stem.— John M. Compant andEngelbert 
Krauskopf, of Fredericksburg, Texas.— This invention relates to a new ar- 
rangement of support for the stem of a throttle valve, and has for its object 
to facilitate the lubricating of the screw and. caase the parts to be firmly 
held in place. The invention consists in forming a screw on the outer end 
of the stem and flttingit into a nut that is, by braces, held to the stand. The 
valve is attached to the inner end of the stem in the ordinary manner. The 
outer end of the stem carries a hand wheel. By the outer nut and inner 
bearing, the stem is securely held at both ends. The screw can be conveni- 
ently lubricated, so that it will not grind in the nut, nor wear out in a short 
time, like the screws of ordinary throttle stems. 

Cane Guns.— Albert Karutz, of Brooklyn, N. Y.— This invention relates 1 
to improvements in cane guns ; and it consists of a novel arrangement of a 
cranked lever and catch spring with the needle, whereby the lever ia em- 
ployed both to retract the needle and to trip the catch spring to allow the 
needle to fire the cartridge. The arrangement of the barrel allows of load- 
ing at the breech by disconnecting two sections and putting the cartridge 
in the end of the forward section, after which they are connected again. A 
combination of a cranked lever, spring, and needle, arranged in a peculiar 
manner, constitutes the claim. 

Solid Bilge Boat.— Daniel Brader, of Beach Haven, Pa.— This invention 
relates to an improvement in the construction of solid bilge boats to form a 
gradual slant and cause them to run more easily. Upon the front portion 
of the keel is placed a triangular piece of wood, called the dead wood, 
which abuts against the inner side of the timber head. The flooring beams 
are, with theirinnerends,tenonedinto the dead wood, so that they gradu- 
ally ascend from the flat bottom toward the bow. The outer ends of the 
flooring timbers are secured, by tenons or otherwise, in the bilge logs, which 
form an angle at a point which is in line with the lower end of the dead 
wood, and then ascend toward the timber head parallel with the upper face 
of the dead wood. In this wise the floor of the boat receives a slant or rake 
of one foot or more at the bow, which eases the boat, making it cut more 
readily through the water. Atthe stent there is the same arrangement, ex- 
ceptingthe stem, which is omitted. A lap timber is placed upon the bilge 
logs, where the same form the angle ; and an inner lap timber is placed 
against the angle of the bilge logs. 

Stop Motion for Machine for Covering Cord.— Reuben Lewis, New 
York city.— The nature of this invention precludes an intelligible verbal 
description of its details. We. can say, from close examination, that it 
seems a very ingenious and, useful device to effect the purpose intended, and 
is evidently the work of a practical mind, thoroughly conversant with the 
requirements of the case. 

Earth Scraper.— Michael Kelly, of Fairfield, Vt.— This is an improved, 
earth scraper for grading, road making, etc., enabling more work to be-- 
done with less labor to man and team than when an ordinary scraper is used- 
It is provided with wheels and a seat for the driver, and the scraper proper 

guided and controlled by suitable mechanism, the claim in the patent 
covering a combination of uprights, a gate or frame, a scraper, rods, racks, 
gear wheels, shaft, ratchet wheel, pawl, lever, and lever pawl, with each 
other and with the axle, wheels and tongue. 

Shovel Plow.— G-eorge Hopkins Smith, of Des Moines, Iowa.— This is a 
cast shovel plow for cultivators, so made as to possess the requisite 
strength while leaving its forward side or surface of the proper form to do 
the required work. Upon the middle part of the back of the shovel is 
formed a strong rib, extending down to, or nearly to the point. The upper 
part of the rib ismade wider, and has cavities or recesses formed in it, to 
receive the bosses or projections of the plow seat, by which the plow is se- 
cured to the plow standard. Upon the rear sides of the side e'dges are 
found short projections, ribs, or thickenings, extending tor such a distance 
as may be necessary for throwing out a full corner and giving the requisite 
strength to the shovel, the upper parts of the side edges, where so much 
strength is not required, being made lighter. The shovels may be cast of 
any metal that will give a good tough cutting edge and a strong back,,and 
will take the highest possible temper upon the front. Cast steel fronts cast 
upon Bessemer steel backs, in cast iron molds, are recommended. 

Railroad Car Ventilator.— Samuel E. Kirkpatrick, of St. Albans, 
Vt.— This invention consists of an arrangement of passages adapted to 
promote the inflowing of pure air and escape of heated and foul air through 
openings similar to the ordinary ones used in the upper parts of the sides 
of cars and controlled by one valve. IS also consists of an arrangement 
for locking the valve open or shut. The uppermost escape passages 
for the warm and light air discharge under the roof, which prevents the 
cinders from falling in through the passages, while the warm air either 
escapes up through an opening in the roof when the cars are not running, 
or downward through other openings when they are running, by reason of 
the down draught caused by the motion. Lower passages for the inflow- 
ing air, allow it to enter f reef rom the cinders. 

Propelling Canal Boats.— WHson P. More, of Moresville, N. Y.— An 
endless chain passes lengthwise around the middle of the boat (or nearly 
so.) Grooved driving wheels, on pulleys, are rotated by suitable power 
applied on the boat. Pivoted chain guides are placed respectively at each 
end of boat, and movable laterally on rods, so as to serve the purpose both 
of rudder and guide. A trough is arranged on deck, beneath the chain, re- 
ceiving the drip therefro.n. This trough is constructed on a decline from 
the middle toward each end, so as to transfer the drippingB and discharge 
them at any desirable point. The chain is made heavy, to give tractional 
power ; and loose, so as to bring as large a portion as possible of its surface 
in frictional contact with the bottom of the canal. It may or may not be 
provided with spikes or points, they being auxiliary but not necessary to 
the principle of operation. The chain is composed of heavy main links 
and intermediate open conn ectinglinks, so that, on levels, larger or smaller 
portions of the chain may be readUy removed, -and reinserted when on 
grades of more or less acclivity or declivity. The claim allowed covers a 
combination, with the movable endless drive chain of a canal boat, of piv - 
oted and laterally vibratory chain guides, arranged, respectively, at bow 
and stern, as set forth, for the purpose both of guiding and steering as 
described. 

Hose Nozzle.— George O. Wickers, of Lawrence, Mass. , assignor to him- 
self and Henry P. Chandler, of same place. —The invention relates to that 
well known class of hose nozzles which are provided with spreaders; and 
consists in improving them by the application of a movable ring having pins 
and stationary cylinder having other pins, combined with spreaders having 
slots in their shanks and fulcrumed on points in a peculiar manner, where- 
by the form and character of the stream discharged may be varied at will 
by the fireman to suit various circumstances. 

Axle Lubricator.— John E. Mowerson and Cornelius S. De Baun, of 
Westwood,N. J.— This invention consistsin flangingan oil cup at the top, 
concaving it on the sides, and pressing its lowerends against a flexible 
packing in the axle box, whereby the oil holder cannot work upwardly, 
but is alwaysheld firmly in place, and must deliver its lubricating matter 
with great uniformity. Thisimproved lubricator is arranged in the hub 
with its greatest diameter in the circumferential direction of the hub, as 
shown, and has the advantage over others of a larger oil chamberin a re- 
cess of a given capacity. 

Baling Press.— George F. Grund, of Fremont, Ohio.— This invention 
consistsin the arrangement of two presses horizontally in two different 
parallel planes, with a long lever between, connected to the follower of 
each on opposite sidesof its pivot, in suchmanner as to produce a double 
acting apparatus, by which two bales of hay are pressed at one time, where- 
by time is economized and some of the labor, lost with a single press in 
withdrawing the followers, saved. The invention also consists of an ar- 
rangement of the press door fastening devices, consisting of hooks, which 
being hinged to the door, are adapted to hook over a cross piece and are 
secured by a slotted bar pivoted and arranged to swing on the straight 
ends of the hooks, and hold them, when forced against them, by a lever. 
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Arithmetical sum setter, A. W. Price 126,123 

Arms, clasp for Bide. Will and Finck 125,921 

Atomizer, W. B. Leonard 185,965 

Axlebox.D. Dalzell, (reissue) 4,811 

Bails, die for shaping, J. Britton 125,932 

Bed bottdm, spring, E. Parker 126,081 

Bedstead sofa, H. H. Reichert 126,088 

Bee hive, S. O. Higgason 126,055 

Berry box, C. Reese 126,087 

Billiard cushion, J. Wagner 126,113 

Blacking spreader, H. S. Kerr 125,894 

Boats, detaching hook for, w. H. Miles 125,900 

Boiler flue scraper, A. Way 125,919 

Boiler, wash, G. W. and H. B. Adams 126,005 

Boilers, feed water regulator, etc., for steam, J. B. 'Smith 125,993 

Boringtool, A. F. Whitin 126,120 

Bottles, coloring capsules for, H, Stiassny 125,918 

Bottling machines, siruping device for, W. Tollast • . 126,103 

Brake, steam and air, J. W. Gardner, (reissue) 4,879 

Brickkiln, J. Eisele 126,040 

Brick mold sanding machine, R. Lent 126,063 

Bronzing machine, C. Shoop 126,097 

Brush.fly.W. M. Cline 126,022 

Buckle, H. B. Worcester 186,003 

Bwkle, turn, M. White 125,999 

Bureau and washstand, combined, J. Schneeman 124,991 

Burning hydrocarbons and bagasse, E. S. Roman 125,989 

Camera, photographic, H, w. Vaughn 125.914 

Cans, machine lor making tin, C. Barry, (reissue) 4 > 876 

Carbureter, gas, G. W. Coleman 126,024 

Car coupling. G. W. Loyd 125,967 

Car coupling, H. W. Pike 125,985 

Car coupling, C. Whitus 126,000 

Car coupling, B. A. Worden ; 126,122 

Car, dumping, D. S. Cook 126,029 

Car, dumping, J. Disterdick ; 126,036 

Car, railway, I. G. Macfarlane 125,969 

Carriage rocker, A. L. Wells 125,998 

Carriages, spring, etc. , for children's, J. Loughridge 126,066 

Car iprlng, Jeflrey and Fisher 125,959 

Car spring, A. Middleton, Jr 126,073 

Cart body catch, C. F. Chew 125,935 

Cartridge, W. W. Hubbell 126,058 

Car truck, S. N. Norton 125,981 

Carwheel,F. M. Ray, Jr 126,085 

Car wheel, casting, N. Washburn 125,917 

Carwheel, elastic, J, J. Sherman , 186,096 

Cars, pedeBtal for street, D. R. Hart * 126,054 

Castings, machine for trimming, A. S. Gear 125,948 

Chain making machine, W. C. Edge 125,940 

Chair, folding, O. A. Jackson 126.059 

Churn, J. D. Harrison 126,052 

Cigar box, H. Schmeor 125,910 

Cigars, molding, J. Charter 126,018 

Clothes dryer. C. H. L'Amoreaux 126,063 

Cooking utensils, F. P. Warren 186,114 

Composition for filling safes, C. Berger 186,011 

Compound tor the cure of horses, J. Burns 185,933 

Corn sheller, T. J. Mayall 126,067 

Corset, M. P. Bray 125,877 

Corset, S. Ottenheimer 126,019 

Cultiv*tor, C. M. Clark 125,936 

Cultivator, H. P. Jordan 125,961 

Cultivator, wheel, S. Rockafellow 126,093 

Curtain fixture, T. LoveH 135,966 

Cylinders, apparatus for straightening, T. F. Hammer 125,892 

Digger, potato, J. M. Lumbard 125,968 

Dish drainer, butter, F. C. Booth 125,876 

Drilling machine, A. and C. Van Haagen 126,111 

Drilling machine, rock, A. D. Williams 125,923 

Dryer, iruit, C. A. Boynton 135,939 

Egg carrier, E. L. Mueller 125,977 

Elevator, ice, L. Townsend 126,106 

Engine cylinders, relief valve for steam, E. Colburn 126,023 

Engine, fire, C. and W. C. Cleveland 125,883 

Fabrics, apparatus tor bleaching, ate. , textile, Lea and Eberhardt. . . 125,897 

Fastening, sash, F.W. Brocksieper 185,879 

Fertilizer, J. R. Black 125,987 

Fertilizing compound, J. M. Deering 185,939 

Fertilizer distributer, W. F. White 136,118 

Fibers, procesB for obtaining vegetable, W. Adamson 136,006 

File, paper, S. E. Harrison 186,053 

Fire arm, breech loading, O. M. Robinson 125,988 

Fire place, S. D. Dearman 125,938 

Flask, molder's, J. A. Blake 186,013 

Flowerpot, F. C. A. Von LevetzOw 136,113 

Fork, band cutting, D. Arnold ' 135,924 

Furnace, puddling and boiling, A. and J. Reese 135,987 

Furnaces, safes, etc., lining for, A. C. Hamlin 185,951 

Gas, apparatus for the manufacture of, H. H. Edgerton 185,941 

Gas generator, Fox and Irland 135,888 

Gas, purifying illuminating, E. J.Everett 185,943 

Gas regulator, G. M. Eldridge 135,948 

Gas retort, Sloper and Potter 186,098 

Gate, Friedrich and Allen 185,947 

Glass mold, C. sy-adelmann...'. 186,099 

Governor, J. B. Duff.. 136,039 

Governor valve. W. H. Cowles 135,937 

Grain steaming apparatus, Campbell and Evans 185,934 

Grate, furnace, C. Kugler 186,060 

Hammers, cylinders for steam, T. R. Morgan 185,916 

Harness rosette, J. W. Dayton 135,885 

Harness, breeching stay for, W. .R. Knowles 185,963 

Hats, ventilator for, A. O. Knapp 185,968 

Hay loader, R. Shaw 135,998 

Heater for steam generators, feed water, H. N. Waters 185,918 

Hedge trimmer, J. S. Crum 136,033 

Hod iron, mason's, L. W. Lake 186,061 

Hoisting machine, W. Neal 125,978 

Hoops, ooxfor steaming barrel, J. L. Gage 136,047 

Hub, Hitt and Chapman 135,955 

Husker, hand corn, A. W. Brinkerhoff 135,931 

Ice carrier, L Townsend 186,108 

Ice float, L. Townsend 186,107 

Ice increaser, L. Townsend 186,109 

Implement, compound, C. W. Russell 136,094 

Inkstand.T. J. Mayall 135,978 

Jack, lifting, Mulligan and Imlay 136,076 

Joint coupling for connecting shafts, universal, M. Clemsns. .135,880, 125,881 
Knob, etc., door, E. Day, (reissue) 4,818 



Knob, glass door, A. E. Young 136,004 

Lamp, A. Combs. 186,035 

Lamp, T. H, Mott 186,075 

Lamp chimneys, preventing the breakage of, B. Vitalis 185,915 

Lamp chimney cleaner, H. W. Prouty 136,084 

Lamp for burning heavy oils, R. Hitchcock 135,954 

Lamp wick adiuster, H. Woodbury 136,003 

Latch and lock, combined knob, J. Imray 135,957 

Leather boarding and graining machine, L. Townsend 136,105 

Leather, trimming the edges of , W. F. Foley 125,946 

Liquors, apparatus for forcing, J. F. Bennett 126,010 

Lock, permutation, S. Miller 126,074 

Lock, permutation, O. E. Pillard 125,905 

Locks, key hole guard, etc. , for, Townsend and Potter 126,104 

Locomotive, H. N. Hamilton 125,891 

Loom shuttle, R. Whitehill 126,119 

Lubricator, car axle, J. S. Sanson, (reissue) 4,880 

Marble working' machine, A. Saffer 125,990 

Medical compound, C. Shute 126,124 

Milk rack, revolving, H. Blake 125,928 

Mill, flour, R. M. Thomas 126,101 

Mill pick, C. McNeal 126,072 

Mirror, adjustable duplex, G. S. Roberts 126,091 

Mirror and frame hanger, J. S. Thomson 125,913 

Mop head, S. C. Ketchum 125,895 

Motor, rotary, W. Reading 126,086 

Mower, lawn, G. W. Tischer 126,102 

Night soil, etc., deodorizing, J. E. Dotch '. 125,886 

Nozzle, R. R. and J. Craig 125,884 

Nut, spring clip lock, E. M. Turner ! 126,110 

Ore crusher, J. W. Cumings 186,034 

Overall, E. F. and J. H. Stacy 185.994 

Oyster dredge, T. W. Landon 135,964 

Paint compound, S. F. Mathews 135,978 

Paper pulp, manufacture of, H. Voelter, (reissue) 4,881 

Paper, etc. , machine for grinding wood pulp for, Elliott and Wood. . 136.041 

Pipe coupling holder, B. Vitalis .' 185,916' 

Pipes, device forlining cement, M. Stephens 186,100 

Pipes, stool for casting, C. J. Ellis 186,043 

Pitmen, metho* of connecting, T. Hall .' 186,051 

Plow. W. B. Bradford 135,930 

Plow.T. Nabers 136,077 

Plow points, mold for casting, H. J. Brunner 186,015 

Plowshare blank, D. H. Howe 135,909 

Plowshares, machine for manufacturing, D. H. Rowe 135,908 

Press, baling, G. F. Felton : 185 OH 

Press, baling, A. W.Mason 135,971 

Press, baling, W. Golding ; 135,890 

Press board, tailor's, W. Frizzell 185,889 

Printer's case stand, R. Chapman 186,017 

Pulley block, differential, Clemons and Clemens 135,883 

Pump, rotary, G. S. Follensbee 136,046 

Pump, steam, W. Porter : 186,083 

Rack, map and chart, F. G. Johnson 185,960 

Rail, hand, M. M. Manly 135,898 

Railway frog, D. C. Pierce 186,083 

Railway tie, A. B. Tripler 136,137 

Railway rail splice, A. B. Davis 135,035 

Registers, composition stone frame for hot air, Elliott and Wood 186,042 

Riveting device, T. J. Allison 185,924 

Boaster, coffee, G. W. Dodson 186,037 

Roofing, composition, D. G. Conger 186,086 

Rubber hose, manufacture tf flexible, C. McBurney 136,069 

Saddle tree, harness, C. J. Paine 136,080 

Safes, etc., material for filling, H. C. Hahn 186,049 

Safes, etc., fireproof, composition for rendering, J. F. Wood 186,131 

Sash balance, J. J. Cowell 136,031 

Sash holder, J. E. Scott 186,095 

Sash pulley case, C. B. Clark 186,019 

Sawing machine, C. B. Morehous 135,975 

Sawing machine, J. D. Culver 126,033 

Saw mill band, H. Peterson 135,984 

Saw mills, feed apparatus for, Etches and Wilson 126,044 

Saw swingiug, E. W. Ron* 136,093 

Saws, handle for cross cut, A. C. Martin 135,899 

Screw cutting device, S. North 135,980 

Screw cutting machine, Olinger, Manning, and Green 185,983 

Seats, attachment to the backs of, H. M.Beidler 186,009 

Seed dropper, W. C. Willey 136,001 

Sewing machine, C. W. Howard 136,056,136,057 

Sewing machines, braid guide for, J. B. Price 185,986 

Sewing machines, corder for, H. M. Hall 186,050 

Sewing machines, shutter for, W. H. Hockensmith. 185,956 

Sewing machines, motor for, J. H. and R. W. Welch, (reissue) 4,888 

Shaft, spindle or vertical, G. Richardson 186,089 

Shafts, coupling for tumbling, W. Click 186,031 

Shears, clipping, Smith and Priest 185,911 

Shutter, metallic fire proof, J. B. Clark 126,030 

Sifter, ash, A. H. Pulcifer 135,906 

Signal, railway, J. F. Andrews 135,925 

Soldering iron, J. W. Hoard 125,893 

Soldering tool, McMurray and Hollingsworth 126,071 

Spring, door, F. Stemmler 125,995 

Steam generator, D. Rer.shaw 125,907 

Steam trap, J. G. Baker 126,007 

Steam pressure regulator, N. C. Locke. 126,065 

Stone, machine for sawing, J. Maydwell 126,068 

Stone, machine for working, A. S. Gear 125,949 

Stove, cooking, J. D. Harden — 125,953 

Stove hearth and ash pit, combined, C. Cook 126,028 

Table, B. Weber 125,997 

Table, ironing, J. E. Cazi«r 126,016 

Teeth, artificial, M. Newton 125,979 

Telegraph, printing, K. H. Gallaher 126,048 

Telegraph wires, insulator for, J. I. Conklin, Jr 126,027 

Telegraph wires toinsulators, fastening, D. Doren 126,038 

Telegraphs, unison stop for printing, M. F . Wessman 125,920 

Thill coupling, S. O'Haire 125,982 

Thrashing machine, S. E. Oviatt 125,904 

Thrashing machine, A. Wemple 126,117 

Tongs, pipe, J. F. Brewer 125,878 

Tool, farrier's clinching, S. Ogden 126,078 

Tool handle, Will and Finck 125,922 

Tubes, bars, etc., machine for straightening, A. Watkin 125.996 

Umbrellas, manufacture of, J. McAuliffe 125,974 

Valves, link block for slide, E. Marsland 125,970 

Vegetable cutter, Weed and Du Faur 126,115, 126,116 

Vent plug, Mill and Wetmore , 125,901 

Vest, Z.Ober 125,903 

Wagon brake, A. S. Notestein 125.902 

Wagon, peddler's, J. Treffeison 126,126 

Washing machine, W. Cooper 126,030 

Washing machine, S. G. Eubank 126,045 

Washing machine, J. Killinger 125,896 

Washing machine, N. C. Goodloe 125,950 

Washing machine, steam, D. C. Kellam 126,125 

Water elevator. N. H. Lindley 126,064 

Weather strip, Brown and Brownell 126,014 

Weather strip for window sashes, B. A. Jackson 125,958 

Whip socket, S. W. Beach 126,008 

Whisk and hat brush, combined clothes, A. M. Bichmond 186,090 

Window blind, G. M. Fowler 185,887 

Wrench, H. G. Brown 126,013 

Writing machine, type, H. B. M. J. Hansen -. 135,953 

Yeast, separating ana collecting, C. FleiBChmann... 135,945 



DESIGNS PATENTED. 
5,807.— Stove Doob.— R. A. Cutter, Peoria, 111. 
5,808.— Sheet Met&l Can.— H. Everett. Philadelphia, Pa. 
5,809.— Ornamenting Gloves.— F. Hegle, New York city. 
5,810.— Flat IronHeatee.— M. Little, East Saginaw, Mich. 
5,811.— Gas Heater.— T. J. Mayall, Boston, Mass. 
5,812.— Tin Pail.— G. D. Napheys, Philadelphia, Pa. 
5,813.— Door Bolt.— A. Wunder, New Haven, Conn. 
4,814 and 5,815.— Type.— D. W. Bruce, New York city. 
5,816.— Type.— J. Herriet, New York city. 
5,817.— Lamp Chimney.— M. J. Wellman, New York city. 
5,818.— Chandelier Hook.— J. B. Sargent, New Haven, Conn. 



TRADE MARKS REGISTERED. 
776.— Indigo Soap.— H. C. Borgner, Lebanon, Pa. 
777.— Files.— W. & S. Butcher, Sheffield (Eng.). and New York city. 
778.— Files, Edge Tools, etc.— W. & S. Butcher, Sheffield (Eng.), and 

New York city. 
779.— Liniment.— Cloud, Akin & Co. , Evansville, Ind. 
780.— Clothing, etc.— Devlin & Co., New York city. 
781. -Whiskies.— T. & J. W. Gaff & Co., Aurora, Ind. 
783.— Boots and Shoes.— C. B. Gay, Syracuse, N. Y. 
783.— Rubber Goods. —National Eubber Company, Bristol, B. L 
784.— Flour.— A. Nones & Co., New York city. 
785.— Condensed Lye.— J. H. Seibert, Philadelphia, Pa. 
786.— Agricultural Forks. — F. P. Shumway, Leominster, Mass. 
787.— Refrigerator.— D. W. C. & G. F. Taylor, New York city. 
788.— Mowing Tools, etc. —The Greenwoods Scythe Co. , Hartford, Conn . 
789.— Tonic Beer.— C. L. Thompson, Baltimore, Md. 



SCHEDULE OF PATENT FEES: 

On each Caveat $10 

On each Trade-Mark $85 

On filing each application for a Patent, (seventeen years) $15 

On issuing each original Patent. $20 

On appeal to Examiners-in-Chief. $10 

On appeal to Commissioner ol Patents , $20 

On application for Keissue $30 

On application for Extension of Patent $50 

On grantingthe Extension $50 

On filing a Disclaimer *.$10 

On an application for Design (three and a half years) $10 

On an application for Design (seven years) $15 

On an application tor Design (fourteen vears) $30 

For Copy of Claim oj any Patent issued within 30 years .SI 

A sketch from the model or drawing, relating to such portion oj a machine 

as the Claim coversfrom $1 

upward, but usually at the price above-named. 
The full Specification of any patent issuedsince Nov. 30, 1866 at which time 

thePatent Office commenced printing them Sl'i£5 

Official Copies oj Drawings of any patent issued since 1836, wecan supply 

at a reasonable cost, the price depending upon the amount oj labor 

involved and the number of views. 
Full information tw to price of drawings in each case, may be had by 

addressing 

rauNiv & co.. 

Patent Solicitors. 37 Park Row. Mew York. 



APPLICATIONS FOR EXTENSIONS. 
Applications have been duly filed, and are now pending, for the extension 
of the following Letters Patent. Hearings upon the respective applications 
are appointed for the days hereinafter mentioned : 
30,937.— Tube Joints toe Condensers.— H. Allen. July 3, 1872. 
31,030.— Feeding Quartz, etc. ,to Crushing Machines.— C. P. Stanford, 
July 10, 1873. 

80,970.— Electromagnetic Alarm.— W. Whiting. Julys, 1872. 
80,814.— Cartridge Case.— G. W. Morse. May 6, 1872. 
80,835.— Fly Net.— E. Wilson. May 8, 1878. 
80,367.— Woven Fabric— J. Gujer. May 8, 1873. 



EXTENSIONS GRANTED. 
19,966. —Watch Case.— E. Bliss. 
30,100.— Bureau Drawer.— H. E. Taylor. 



EXTENSIONS REFUSED. 

Peter V. Mathews, for the extension of letters patent No. 20,078, dated 
April 87, 1858, for an improved mode of protecting gilding on glass. 

Thomas Lee, for the extension of letters patent No. 80,073, dated April 87, 
1858, for an improvement in breech loading fire arms. 



Value of Extended Patents. 

Did patentees realize theiact that their inventions are likely to be more 
productive ol profit during the seven years oi extension than the first 
full term tor which their patents were granted, we think more would avail 
themselves of the extension privilege. Patents granted prior ta 1861 may be 
extended for seven years, for thebeneflt of the inventor.or of his heirs in case 
of the decease of the former, by due application to the Patent Office, ninety 
days before the termination of the patent. The extended time inures to 
thebeneflt of the inventor, the assignees under the first term having no 
rights under the extension, except by special agreement. The Government 
tee for an extension is $100, and it is necessary that good professional service 
beobtained to conduct the busiae ;s before the Patent Office. Full informa- 
tion as to extensions may be had by addressing 

MUNN ife CO., 37 Psn-b Hon. 

Inventions Patented In England by Americans. 

[Compiled from the Commissioners of Patents' Journal.] 
From March 30 to April 8, 1872, inclusive. 
Attachment to Burner.— S. Eaynor, New York city. 
Carpets.— G. Crompton, Worcester, Mass. 
Cleansing Carpets.— L. Stern, Boston, Mass. 
Electro Molds.— S. P. Knight. Brooklyn, N. Y. 
Engine Packing.— G. Gwynn, New York city; G. Gilbert, C Barnes, 

Brooklyn, N. Y. 
Horse Shoe Nails.— T. H, Fuller, BoPton, Mass. 
Loom.— J. Pbort/New Brunswick, N. J. 
Paper Pulp.— G. Swift, San Francisco, Cal. 

Paper Eag Engine. — N. W. Taylor, J. W. Brightman, Cleveland, Ohie. 
Preparing Fibers.— F; T. Chase, J. H. Piatt, Dudley, Mass. 
Propelling and Steering Vessels.— C. Hemje, Hoboken, N. J. 
Eailway, Bolling Stock, etc.— J. Frye.New York city. 
Roofing.— J. B. Cornell, New York city. 
Sewing Boots, etc. — C. Goodyear, Jr., New Boohelle, N. Y. 



FOREIGN PATENTS— A HINT TO PATENTEES, 



It is generally much better to apply for foreign patents simultaneously 
with the application in the United States. If this cannot be conveniently 
done, as little time as possible should be lost after the patent is issued, as 
the laws in some foreign countries alloy patents to any who first make the 
application, and in this way many inventors are deprived of valid patents 
for their own inventions. It should also be borne in mind that a patent is 
issued in England to the first introducer, without regard to the rights of the 
real inventor; therefore, it is important that all applications should be 
entrusted to responsible agents in this country, who can assure parties that 
their valuable inventions will not be misappropriated. The population oi 
Great Britain is 31,000,000; of France, 37,000,000; Belgium, 5,000,000; Austria, 
36,000,000; Prussia, 40,000,000; and Eussia, 70,000,000. Patents may be secured 
by American citizens in all of these countries. Mechanical improvements 
of all kinds are always in demand in Europe. There will never be a better 
time than the present to take patents abroad. We have reliable business 
connections with the principal capitals of Europe. A large share oi all the 
patents secured in foreign countries by Americans are obtained through our 
Agency. AddresB 

MXJNN & CO.. 

37 Park Row, N. Y. 

0T Circul us, with full Information on foreign patents, furnished free. 
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RATES OF ADVERTISING. 
Back Page ...... $1*00 a line, 

In side Page ...... 73 cents a line 

for each insertion. 

Engravings may head advertisements at the same rate per 

line, by measurement, as the letter- press. 



BAUD'S 




FOR PRACTICAL MEN. 

Painter, 

tiller, anil Tarmsher's Companion. 

SIXTEENTH EDITION. - 

The Fainter, Gilder & Varnisher'B Companion, 

Containing Rules and Regulations in every- 
thing: relating to the Arts of Painting* Gilding, Var- 
nishing, GlasB Staining, Graining, Marbling, Sign 
Writing, Gilding on Glass, and Coach Painting and 
Vanishing; Tests for the Detection of Adulterations 
in Oils, Colors, etc. ; and a Statement of the Diseases 
to which Painters are peculiarly liable, with the Sim- 
plest and Best Vemedies. Sixteenth Edition. Re- 
vised, wi h an Appendix. Containing Colors and Col- 
oring—Theoretical and Practical. Comprising De- 
scriptions of a great variety of Additional Pigments, 
their Qualities and Uses, to which are added. Dryers, 
and Modes anfl Operations of Painting, etc. Together 
with Chevreul'd Principles of Harmony and Contrast 
of Colors. 12mo. Cloth $1.50 

A Complete Guide for Coach Painters. By M. 
Arlot andA. A. Fesquet. 12mo $1.25 

The Interior Decorator ; the Laws of Harmo- 
nious Coloring adapted to Interior Decorations, with 
a Practical Treatise on House Painting. By D. R. 
Hay. l2mo $2.23 

Sign Writing and Glass Embossing : A Com- 
plete Practical Illustrated Manual of the Art, with 
fifteen Plates of Alphabets, and other illustra- 
tions. 12mo $1.50 

J3T" The above, or any of my books, sent by mail, free 
oi postage, at publication prices. 

My new, revised and enlarged Catalogue of Practi- 
cal and Scientific Books, comprising almost every art 
trade and calling, 96 pages, 8vo.,willbe sent free ofpost- 
age to any one sending his address. 

HENRY CAREY BAIRD, 

INDUSTRIAL PDBLISHEE, 
406 WALNUT STBEIiT. Philadelphia. 




SILICATES OF SODA AND POTASH. FIRE, WATER 
and MILDEW PROOF. Manufactured by 

L. &]. W. FEUCHTW ANGER, 55 Cedar St., N.Y. 

Highest Premium awarded by American Inst. Fair, 1871. 




An Indestructible Coating for Iron, Tn nn « 
Wood. 

. PRINCE'S METALLIC PAINT 

is acknowledged, wherever known, to be the 

BEST &" CHEAPEST PAINT 

in the market. 

(.Extract from the Report to the V. S. Navy Department 

on Prince's Metallic Paint.] 

Painting Department, Navy Yard, > 
Washington, March 21, 1867. J 
To Rear Admiral William Radford, Commander: 

* * * "lam of the opinion that Prince's Metallic 
Faint is a valuable acquisition to the class of metallic 
paints, and if a similar quality as that furnished to this 
yard to be tested can be procured in quantity, it ought to 
be substituted for red lead, Spanish brown, Venetian 
red, and the so-called brown zincs. There is no waste in 
It, and, according to its composition, it must bo more 
durable than any of the above-named paints. 

r 'JOHNW. PEAKE, Master Painter." 

For Sale, Dry and in Oil, by the Trade and by 

PRINCE & BASS, Manufacturers, 
96 CEDAR STREET, New York. 

fi^~ All packages are marked with name and trade- 
mark. 
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MPROVBD FOOT LATHES* 

_ Slide Rests, Hand Planers, Scroll Saws. 
Sime lor to all others. Selling every where. 
Catalogues free. , 

B N. H. BALDWIN, 

Laconia, N. H. 



Uolid Tubular Cast Steel! 

CAST STEEL GEARING, DIES, HEAVY TOOLS, and 
Forcings, made to pattern. __ 

MORSE & BENNET, No. 57 Cedar St., N. Y. 

O MANUFACTURERS, CAE BUILDER S 
&c— FOR SALE AT A LOW PRICE, Thirty Acres 
oi Land Eligibly Located for Manufacturing purposes, 
having a large front on the Philadelphia & Trenton Rail- 
Road, adjoining a Station and near the Village of 
Holmesbnre, Twenty Minutes Ride from the Kensington 
or West Philadelphia Depot. COAL AND OTHER SUP- 
PLIES can he lauded on the ground by Rail, and mieot 
connection also, by Rail, can he had with NEW YORK, 
PHILADELPHIA, and anv other points, North, South or 
West. Address Box 1712, Philadelphia P. O. 



WE ARE MAKING SUPERIOR STEAM 
Engines of all sizes, equal in all respects to the 
best in the market. Several new and second hand 
Engines and Boilers, also one new Shaping Machine, 
thirteen inches stroke, for sale cheap. Apply to 

WATTS, CAMPBELL & CO. , 
Passaic Machine WorkB, 

Newark, N.J. 

IGHTNING ROI> POINTS AND NUTS, 

in every style. Sampies free. 

J. R. GILCHRIST, Mt. Pleasant, Iowa. 




Reynolds' 

TURBINE WATER WHEELS. 

The Oldest and Newest. All others, 
only imitations of each other in 
ihelr strife after complications to 
eonfuse the public. We do not boast 
but quietlyexcel them all in staunch, 
reliable, economical power. Beau- 
tiful pamphlet free. Geo.TALLCOT, 
96 Liberty St. , New York. 
Gearing, Shafting. 



W00DW0RTH Surface Planers, $125. 
Woodworth Planers and Matchers, $350. 
HILLS & HOAG, 82 Courtlandt St. , New York. 



STEEL CASTINGS, 
UNDER HAINSWOETH'S PATENT. 

We are making Steel Castings. Smooth, True.Free 
from Porosity, capable of receiving Very High Pol- 
ish. Can be Forged orWelded easily as Mar Steel, 
and Strong as Forced Steel. Send for Circular. 
PITTSBURGH STEEL CASTING CO. Pittsburgh, Pa. 



(hi fi To $20 Daily Paid Canvassing Agents. 

\l II Exclusive territory. New monopoly. Sells in every 

l|/I U family to entire satisfaction. Agents wanted. 

MYERS M'E'G CO., 104 John St., New York. 




"f| WRIGHT'S Bucket 
1 1 (, Plungers are the best . 
fT\ Send for circular. Valley 
ft.'. Machine C-o., Easthamp- 

*■■>» + i-i ii 1W a aa 



ton, Mass. 



PATENTS 



SOL.D BY MOODY <fc CO., 
183 Broadway, New York. 

tW Sendfor" The Patent Bulletin." 
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NEW PATTERNS. 

ACHIN1STS' TOOLS-all sizes-at low nrices. 

E. & R. J. GOULD, 97 to 113 N. J. R. R. Ave. . 
Newark, N. J. 



PORTABLE STEAM ENGINES, COMBIN 
ingthe maximum oi efficiency, durability and econ- 
omy, with, the minimum of weight and price. They are 
widely and lavorably known, more than 900 being in 
use. All warranted satisfactory or no sale. Descriptive 
circulars sent on application. Address 

J. C. HOADLET & CO. , Lawrence, Mass. 
48. Cortlandtst. New York. 



Niagara Steam Bump, 

CHAS. B. HARDICK, 

23 Adams st. , Brooklyn, N. Y. 



STAVE MACHINERY 

And WOODWOR I'H PLAN ERS for 12 years a specialty. 
T. H. RICKER & SONS, Harrison, Me. 



£%fW\WC$f SAFETY HOISTING 

U a 15 Machinery. 

OTIS, BROS, ic CO. 

NO. 348 BROADWAY. NEW YORK. 



PATENT BAND 

SAWING MACHINES 

Of the most approved kinds 
to saw bevel as well as square 
without inclining the table, 
by First & Petibil, hereto- 
fore at 452 10th avenue— now 
removed to a more spacious 
place, 461 to 467 West 40th 
street, cor. 10th avenue, New 
York, where we manufacture 
various sizes of our well 
known s iwing, moulding, 
double spindle boring and 
mortising Machines, general 
and oval turning Lathes, 
Shafting, Pulleys, &c. &c. 
Prices for Band Saw Ma- 
chines (of which at the present time, April 1st, 186 of our 
make operate in New Torn: City alone), are $250, $275, 
$350, and $400. To the largest a feed can be attached to 
reslit boards. A machine to reslit heavy timber is in 
construction. Have on hand a large stock of best French 
Band Saw Blades. 




C CINCINNATI BRASS WORKS. — Engi- 
j neers and Steam Fitters' Brass Work, Best Quality 
at lowest Prices. F. LTJNKENHElMEK.Prop'r. 

PATENTS.— Send for our Descriptive List 
of Patentsfor Sale or Exchange. Parties desiring 
to dispose of meritorious Inventions should consult us. 
More Agents wanted. E.H. GIBBS & CO. ,11 Wall St.N.Y. 



NEW YORK STENCIL WORKS, 

8T NASSAU ST., NEW YORK. 

Stencils ot all kinds ; Brass Labels for Manufacturers ; 
Steei Stamns and Dies, and Stencil materials. 
Terms^easonable, and good work guaranteed. 



ROPER HOT AIR 

ENGINE COMPANY, 124 Chambers St., New York. 



ATILLE'S LECTURES on Chemical Fer- 
V tilizers.— This admirable work, translated by Miss 
E. L. Howard, of Georgia, recently reviewed In the 
columns of " The Scientific American," will be sent pre- 
paid to applicants at 50 cts. per copy. Address The 
Plantation Publishing Co. , Atlanta, Ga. 



MANUFACTURING SITES— Cheap. Wa- 
ter and Rail Facilities. Address JAMES STRAT- 
TON, Secretary Board Trade, Bordentown, N. J. 



AGENTS WANTED to sell articles needed 
by every one. Address PLUMB & CO.,Phila.,Pa. 



MACHINISTS' PATTERN and BRAND 
Letters— Every size or style on hand, or to order. 
VANDERBURGH, WELLS & CO., 
18 Dutch St., corner Fulton, N.Y. 
Engravers' Boxwood— Metal for Machinists. 



FOR SALE OR LEASE— AN IRON MINE, 
in Morris County, N. J. , two miles from Canal, one 
fourth of a mile from Railroad. The Ore is Magnetic and 
FREE FROM StXPHWIt & PHOSPHORUS, 

particularly desirable for the manufacture or Steel Rails, 
etc. Ore can be raised in large quantities immediately. 
Steam Engine, Pumps, etc., in perfect working order. 
Miners' houses, etc., on the premises. Satisfactory rea- 
sons for disposing of this property. Address J. LOVELL 
CANFIELD, Pres't, Nos. 55 & 57 White St. , New York. 



lire's Dictionary 

OF 

Arts, Manufactures, and Mines: 

containing a 

Cleab Exposition of their Principles 

and Practice. 

Edited by ROBT. HUNT, F.R.S., 

Assisted by numerous contributors eminent in Science 

and familiar with Manufactures. 

Illustrated with nearly 2000 Engravings 

on Wood. 

SIXTH EDITION, CHIEFLY REWRITTEN, AND 
GREATLY ENLARGED. 

In Three Volumes.— 8vo., cloth, $30. % Russia, $31.50. 
Sent by mail, poit-paid, on receipt of price. 

D. VAN NOSTRAND, 

Publisher and Importer, 23 Murray and 

37 Warren St., New York. 



Machinery, 

Wood and Iron Working oi every kind. Leather and 
Rubber Belting, Emery Wheels, Babbitt Metal, &c. 
GEO. PLACE & CO. ,121 Chambers & lOSReade Sts.N.T. 



Machinists' Tools. 

The largest and most complete assortment in this coun^ 
try, manufactured by 

NEW YORK STEAM ENGINE COMPANY, 

121 Chambers & 103 Reade Streets, New York. 



Cold Rolled Shafting. 

Best ard most perfect Shafting ever made, constantly 
on hand in large quantities, furnished in any lengths up 
to 24 ft. Also, Pat. Coupling and Self-oiling adjustable 
Hangers. GEORGE PLACE & CO., 

121 Chambers & 103 Reade Streets, New York. 



Sturtevant Blowers 

Of every size and description, constantly on hand. 
GEORGE PLACE & CO. . 
121 Chambers & 103 Reade Streets, New York. 



WOODBURY'S PATENT 

Planing and Matching 

and Molding Machines,Gray & Wood's Planers.Self-oilicg 
Saw Arbors, and other wood working machinery. 

(91 Liberty street, N. Y. : 
(67 Sudbury street, Boston 



S. A. WOODS, 
Send for Circulars. 



Whalen Turbine. No risks to purchaser. Send for 
Pamphlet, free. Seth Whalen & Beo. .Ballston Spa,N. Y. 
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U WROUGHT 
(RON 

Beams &GIRDER s 



THE Union Iron Mills, Pittsburgh, Pa. The 
attention of Engineers and Architects is called tc 
our improved Wrought-iron Beams and Girders (patent- 
ed), inwhich the compound welds bet ween the stem and 
flanges, which have proved so objectionable in the old 
mode of manufacturing, are entirely avoided, we are pre- 
pared to furnish all sizes at terms as favorable as can be 
obtained elsewhere. For descriptive lithograph address 
Carnegie, Kloin an& Co. Union Iron Mills. Pittsburgh Pa. 

For the Parlor. Send a Stamp for a price 
list. HARTZ CONJURING RE- 
POSITORY, No. 743 Broadway, 



MAGIC 

New York. 



e T E A j^j. 

PUMPING MACHINERY 



EVERY Vjfir Large and 

£ty Splendid 




Sent Free, on 
Application, 



Cope & Maxwell Mail Comply, 

-i-lQ -tnn ft. -tnn t* * r* * n. 



118, 130 & 122 East Second St., 

® CINCINNATI, O. 



$100to250£™ , "" t,1B " : "'™ ,00rt ™"' 



to Agents everywhere sell 
our new seven strand White Platina Clothes 

Lines. Sells readily at every house. Samples free. 
Address the Gibard Wire Mills. Philadelphia, Pa. 



THE " PHILADELPHIA" 

HYDRAULIC JACK. 

PISTON guided from both ends ; all working 
parts guarded from dust ; single or double pumps 
cylinders, snafts, rocker arms, pistons,etc, entirely steel. 
No. UN.5thst., Philadelphia,) PHTT TP c TTTCTTni? 
No. 42 Cliff St. , New Yori. J PHILIP S. JUSTICE. 



edward h. hoskin, 

Consulting and Analytical Chemist, 

Lowell, Mass. 



PARR'S 

TECHNICAL GUIDE, 

Containing full instructions, with illustrations, how to 

Sroduce Sorrento fret Carving, with description and 
esigne of Flower Stands, Table Mats, Corner and Hang- 
ing Shelves ; Work, Fruit and Card Baskets ; Picture and 
Photograph Frames, in all 80 elegant, artistic and useful 
home requisites, which can be engaged in by young and 
old of both sexes. Tool Chests for the child, youth, me- 
chanic and farmer ; Model Upright, Horizontal and Loco- 
motive Steam Engines; Model Yachts, Schooners, Brigs 
and Steamships; Mathematical Instruments and Micro- 
scopes ; Portable Foot Lathes and Fittings and fine Ma- 
chinists' Tools ; Fret Cutting Machines and Materials: 
Chemical Chests and Laboratory for boys, youths and 
students, and also first steps in Chemistry, being a series 
of 145 select and amuBing Chemical experiments, instruc- 
tive and entertaining, harmless and free irom danger; 
also, description and price of 90 different kinds of useful 
and precious Woods from all parts of the World. Nam- 
ing 1,100 Scientific Mechanical Appliances and oyer 225 
Illustrations. Interesting and beneficial to every one. 
Mailed on receipt of 15 cents. 

GEORGE PARR, Buffalo, N. Y., 

•Manufacturer of Mechanics' Tools. 



\ CAREFULLY SELECTED assortment of 

^PATENT BIGHTS 

Constantly on hand and for sale, either for cash or on 
royalty. We offer those only, which, after a business 
experience of fourteen years, we cau thoroughly endorse, 
both in -\ pecuniary and mechanical aspect. Manufac- 
turers and capitalists negotiating through us will there- 
forecontinue to find safe and profitable investments, as 
in former years. See advertisements in the New York 
daily papers. Patentees and Inventors will do well to 
communicate with us for terms, &c. E. E. ROBERTS & 
CO., Consulting Engineers, 15 Wall St. , New York. 



$10 from 50 cts. 

-i cy SAMPLES sent (postage paid) for Fifty 
A Ad Cents, that retail easily for Ten Dollars. 

R. L. WOLCOTT. No. 181 Chatham Square, N.Y 



AUSTRALIAN COLONIES. 

BENCRAFT & SMITH, Solicitors and Patent Agents, 
Melbourne, "Victoria. Agencies in all the Colonies. 
References— New York ; John Stephenson & Sons. 

Melbourne: United States Consul. 
Powers of attorney to Charles Chichester Bencraft. 



You ask WHY we can sell 
Firat Class 7 Octave Pianos for 
$29 0? "We answer— It costo 
less ttiun $300 to make any 8600 
Piano sold through Agents, all 
of whom make 100 per ct. profit. 
We have no Agents, but ship 
direct to families at Factory 
price, and warrant Five Years. 
Send for Illustrated circular, in 
which we refer to 800 Bankers, 
Merchants, Ac. (some of whom 
pou may know) using our Pianos in 40 States and Territories. 

U. S a Piano Com 865 Broadway. New York. 




1832 SCHENCK'S PATENT. 1871. 

WOODWORTH PLANERS 

And Re-Sawing Machines, "Wood and Iron Working Ma- 
chinery, Engines, Boilers, etc. JOHN B. SCHENCK'S 
SONS, Matteawan,N. Y. and 118 Liberty st. , New York. 

UNIVERSAL WOOD WORKER, 

HORIZONTAL AND UPRIGHT BORING MACHINES. 
MoBETH, BENTEL & MARGEDANT. Hamilton, O. 

OOD- WORKING MACHINERY GEN. 

er ally. Specialties, Woodworth Planers andRich- 
ardson 8 Patent Improved Tenon Machines. Nob. 24 and 
26 Central, corner Union St., Worcester, Mass. 

WITHE KBY RUG G. & RICHARD SON. 



w 



MACHINISTS. 

Illustrateo. Catalogue and Price List of all kinds of small 
Tools and Materials sent free to any address. GOOCNOW 
& WIGHTMAN, 23 Cornhill Boston, Mass. 

Milling Machines. 

STANDARD, UNIVERSAL, INDEX AND 
PLAIN, in every variety, of unequalled design and 
first class workmanship. Sendfor illustrated catalogue 
to the Brainard Milling Machine Company, 80 Milk 
Street, Boston. Works at Hyde Park. 



AGENTS Wanted. Agents make more mon- 
ey at work for uslthan at anything else. Particulars 
free . G.Stinbon & Co. .Fine Art Publishers, Portland.Me. 

ICHARDSON, MERIAM & CO. 

Manufacturers oi the latest improved Patent Dan. 
iel8' and Woodworth Planing Machines, Matching, Sash 
and molding, Tenoning, Mortising, Boring;, Shauing, \fer. 
tical, and Circular Re-sawing Machines, Saw Mills , Saw 
Arbors, Scrol. SawsJRailway, Cut- off, and Rip-saw Ma- 
chines, Spoke and Wood Turning Lathes, and various 
other kinds of Wood- working Machinery. Catalogues 
and price lists sent on application. Manufactory, Wor- 
cester, Mass. Warehouse, 107 Liberty st. New York. 17 1 



SHINGLE AND BARREL MACHINERY.— 
Improved Law's Patent Shingle and Heading Ma- 
chine, simplest and best in use. Also, Shingle Heading 
and Stave Jointers, Stave Equalizers, Heading Planers 
Turners, etc. Address TREVOR & Co. , Lockport, N.Y. 



PUMPS. 

gal Pump ever invented, 



— For Description, Price 

— -. Lists etc. , of the Best Centrifu- 

Pump ever invented, with Overwhelming T'Stimony 
b Its favor, send for new illustrated pamphlet (to no. ) to 
Messrs. HEALD. SISCO & CO. Baldwinsville. N. Y. 

ODELS FOR THE PATENT OFFICE, 

and experimental machinery of all kinds. HOLSKE 
MACHINE CO., 2i9Cherry St. New York, near Jefferson 
St. A special shop for Patent Models. Many years expe- 
rience. Refer to Scientific American Office, 



PATENT IMPROVED 

VARIETY MOLDING MACHINERY 

And Adjustable 

CIRCULAR SAW BENCHES. 

For Machines and information, address 

J. P. GROSVENOR. Lowell. Mass. 



KAAA AGENTS WANTED. — Samples 

0\J \f\J sent free by mail, with terms to clear from 
$5 to $10 per day. Two entirely new articles, saleable 
as flour. Address N. H. WHITE, Newark, New Jersey. 



DAVIS' PATENT 

RECORDING GAUGE. 

Adopted by the Board of U. S. Supervising Steamboat 
Inspectors. Simple and Cheap. New York Stbam Gage 
Company, 46 Cortlandt Street, New York. 



Buy Barber's Bit Brace. 



BUERK'S WATCHMAN'S TIME DE- 
TECTOR.— Important for all .arge Corporations 
and Manufacturing concerns— capable ot controlling 
with the utmost accuracy the motion of a watchman or 

Eatrolman, as the same reaches different stations of his 
eat. Sendfor a Circular. J. E. BUERK 

P. O. Box 1,057 Boston. Mass. 
N. B.— This detector is covered by two U. S. Patents. 
Parties using or selling these instruments without autho- 
rity from me will be dealt with according to law. 



yOU WANT THE CHOICEST 

ORNAMENTAL 

FOLIAGE 1>LANTS 

Ever Offered in this Country. 

t3?~ See our illustrated Catalogue of new and rare 
plants. Send Stamp. Address 

OLM BRO'S, Springfield, Mass. 



THE WOODWARD 

STEAM PUMP. 

Woodward Pat. Improved Safety Steam Pump and Fire 
Engine, Steam.Water, and Gas Fittingsof all kinds. Deal- 
ers inWro't-iron Pipe.BoilerTubes, etc. Hotels.Churches, 
Factories, and Public Buildings heated by Steam, Low 
Pressure. Woodward Co., 76 and I S Center st. , N. Y. 

LATHE CHUCKS— HOBTON'S PATENT 
from 4 to 36 Inches. Also for car wheels. Address 
B. HORTON ft SOS, Windsor Lonkf, Conn. 



Andrew's Patents. 

Noiseless, Friction Urooven, or Geared Holst- 
ers, suited to every want. 

httlety Store Elevators. Prevent Accident, 11 
Rope, Belt, an* Engine break. 

Smoke-Burning Safety Boilers. 

•■"SUSHS" Engines, Liouble and Single. 1-8 t« 
lOO-Horse power. 

Centrifugal Pomps, 100 to 100,000 Ka.lie.oi> 

Mud, Sand, Gravel, Coal, Grain, etc., with- 
out Injury. * 

til Light, Simple, Durable, »nd Economical, 
end for Clrcu laru. 

WM. D. ANDREWS & BRO., 

414 Water street, New York. 



RIVERVIEW Military Academy, Pough- 
keepsle, N. Y. A thorough-going school for boys. 



P. BLAISDELL & Co., 

MANUFACTURERS OF FIRST CLASS 
MACHINISTS' TOOLS. Send for Circulars. 
Jackson St., Worcester, Maes. 



AGENTS & Peddlers for our Press & Strainer. Presses 
and straios jamsjellies.herbs.vegetables.lard.tallow, 
meats. cheese,etc. j quick and profitable. Over 60,000 sold 
in. a few localities. Every iamilyw ants it. Circulars free. 
LITTLEFIELD &. DAME, 102 Wash'n St., Boston, Mass. 



VALENTINE'S IMPE0VED 

Fourneyron Turbine. 

This celebrated watbe wheel, the mostpowerful in use, . 
constructed on scientific principles by WM. J. VALEN- 
TINE, Ft. Edward, N.Y. No fancy prices. * 



M 



ASON'S PAT'T FRICTION CLUTCHES 

- , are manufactured by Volney W. Mason & Co., 

Providence, R. I. Agents^ R. BROOKS & CO. , 123 Are. 
D. New Yor k: TAPLI N.RICE & CO. . Akron, Ohio. 

WE warrant every Steam Gauge 
bearing our name ani numbered above 12,000 

FOR TWO YEARS. 

tt- See Circulars. 
IXICA SXEAM OAUG« CO.,Vtlca, N.Tf. 
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dvertisements will be admitted on this page at the rate of 
$1*00 per line for each insertion. Engravings may 
head advertisements at the same rate per line, by meas- 
urement^ the letter-press, 
the value of the Scientific American as an advertising 
medium cannot be over-estimated. Its circulation is ten 
times greater than that 0/ any similar journal now pub- 
lished. It goes into all the States and Territories, and is 
read in all the principal libraries and reading-rooms of 
the world. We invite the attention of those who wish to 
make their business known to the annexed rates. A busi- 
ness man wants something more than to see his adver- 
tisement in a printed newspaper. Re wants circulation. 
If it is worth 25 cents per line to advertise in a paper of 
three thousand circulation, t is worth |2.50 per line to 
advertise in one of thirty thousand. 



Tin-Lined Lead 

Is a Block-Tin Pipe, heavily coated with soilaiead. 
It is the best and cheapest "Water 
Pipe when strength and durability 
are considered. By its use iron- 
rust, lead and zinc poison are all 
avoided, and general health pro- 
moted. Price 15 cents a pound for 
all sizes. Circulars and sample of 
)ipe sent by mail, free. Address 
he Colwells, Shaw & Willaed 
M'f'o Co., No. 213 Centre Street, 
New York. Also, manufacturers 
of Block-Tin Pipe , Sh eet Lead, Lead 

Pipe, Solder, &c. Orders solicited, and filled at sight. 




A.SPBALTE ROOFING FELT. 




A WELL tested article of good thickness 
and durability, suitable for steep or fiat roofs ; can 
he applied by an ordinary mechanic or handy laborer 
Send Tor circular and samples to E. F ■»>*™' 1 "^ 
M aiden Lane and 9 Liberty Street, S . Y. > 



to E. H. MARTIN, 70 




Adapted to Mechanical Purposes. New York 
Belting and Packing Co.. 37 & 38 Park Bow. 

Waltham Watches. 

We send them by Express to any place in the 
United States or Canada. We'send the bill to 
collect on delivery, but allow you to open the 
package and examine the Watch before pay 
ing, and if afterward it should not prove sat- 
isfactory, we will exchange it- without expense, 
or refund the money. 

It U first necessary that you should have a copy of our 
Descriptive Price List. This we send free to any one who 
writes for it. From it you will learn full particulars in 
regard to the different styles and grades; also prices of 
each. The Silver Watches cost from $ 16 upward, and the 
Gold "Watches from $55. All are warranted. We sell 
none but solid Gold and Silver. We can refer to over 
Ten Thousand different persons who have had these 
Watches from us. Send for a Price List, and mention the 
Scientific American. Address 

Howard &. Co., 

No. 865 Broadway, New York. 



TUYERE IRONS— Best in u-e. Address 
Adjustable Tuyere Iron Co., P.O. Box 3919, N. Y. 



THE SELF-FEEDING 

FOUNTAIN MARKING BRUSH 



Will address from 100 to 300 Packages with One Cent's 
worth of Fluid. Is always ready for use . Clean, Neat, 
and Handy. Can be carried in the pocket. Manufac- 
tured by G. W. K1NGSLEY, Buffalo, N. Y. 

E. Ctjhhinos, Gen. Agent, 168 Fulton St. . New York. 

" It's just the thing. I number over 1,000 pieces of 
Freight with it daily. — Whitmuee, Ship'g Cl'k, Adams 
Ex. Company, N. Y. " 

"We have tried it, and endorse the above.— H.B.Claf- 
lin & Co. , E. F. Neil, Ship'g Cl'k. 



GEORGE PAGE & CO., Manufacturers of 
Portable and Stationary 
BTEAM ENGINES AND BOILERS; 

Patent Circular, Gang, Mulay, and Sash 

SAW MILLS, with OUTFITS COMPLETE, 
combining all reliable improvements— Grist Mills ; Shin- 
gle Machines ; Wood Working and General Machinery. 

Send for Descriptive Catalogues. Address No. 5 W. 
Schroeder Street, Baltimore, Md. 




FIRST PREMIUM (MEDAL) AWARDED IN 1870 AND 
is 1871. Endorsed by Certificate from Amebican Insti- 
tute as "The Best Article In the Market." 

Also, manufacturer of Asbestos Boiler Feltinit. 

Roofing and Sheathing Felts, Acid, Water and Fire Proof 

Compositions, Boiler Scale Preventive, and dealer in 

ASBESTOS, ASPHALTXIM and Genebal Koofino 

Materials. 

|y Descriptive Pamphlets, Price Lists, &c, by mail. 

$ Established) H. W. JOHNS, 

t in 1858. $ 78 William St., New Yorfc. 



Steam Super-Heaters. 

For latest improvements. 
Address HENRY W. BULKLEY, Enoineek, 

98 Liberty Street, New York. 



Working Models . 

And Experimental Machinery, Metal, or Wood, made to 
order by J V. WERNER. 68 Center st. N.Y. 

PYROMETERS/ra 1 ;: 

Blast pipes, Oil stills, Super-Heated Steam, &c. 
Address HENRY W. BULKLEY, 

98 Liberty Street, New York. 



MACHINERY,! 



NEW and 2d-HAND.~. 

Send forCircular. Chas.PLACM 
" CO. , 60 Vesey st. , New York. 



PROPELLER PUMPS 

Of any capacity and elevation,with0ut Valves. For clean 
water, sand, sawdust, &c. W. B. BUCK, Sec. ,67 N. 
Front St. , Philadelphia, Pa. 



PAT. SOLID EMERY WHEELS AND OIL 
STONES, tor Brass and Iron Work, Saw Mills, and 
Edge Tools. Northampton Emery Wheel Co. Leeds.Mass. 



Swain Turbine. 

"OurLow-Water Wheel from ttis on" 

WILL BO TEN PER CENT MORE WORK 
on small streams, in a dry season, than any wheel 
ever Invented. Gave the best results, in every respect, 
the Lowell Tests. 

For Report of tests at Lowell, with Diagrams and 
oles of Power address 

THK SWAIN TURBINE CO., 
_N*rtb Chelmsford* **».«•* 



RISDON'S IMPROVED 

Turbine Water Wheel. 

There are now several hundreds of 
these in successful operation. Their 
simple and tight gate, and their econo 
mical use or water at all stages of the 
gate, makes them every where liked. 
One of these was tested hy James Em- 
erson, of Lowell, and gave 
EIGHTY-FOUE AND SIX ONE- 

HUNDREDTHS PER CENT. 
Send for a circular. 

T. H. RISDON & CO. , 

Mount Holly, New Jersey. 
Manuiacturers of all kinds of Mill Machinery, and Cir- 
cular Saw Mills 





And Shaped Diamond Carbon Points, indispensable for 

Turning Emery Wheels, Grindstones, also Trueing up 

hardened Steel and Paper Calender Rollers, &c. Address 

J .f DICKINSON, Patentee, 64 N assau St. , N. T. 



Diamond Pointed 

STEAM DRILLS: 



THE adoption of new and improved applica 
tions to the celebrated Leschot's patent, have made 
these .drills more fully adaptable to every variety of 
BOCK DRILLING. Their unequalled efficiency and 
economy are acknowledged, both in this country and 
Europe. The Drills are built of various sizes and pat- 
terns; WITH AND WITHOUT BOILERS, and bore at a 
uniform rate, of THREE TO FIVE INCHES PER M1N 
UTE in hard rock. They are adapted to CHANNELLING 
GADDING, SHAFTING, TUNNELLING, and open cut 
work : also, to DEEP BORING FOR TESTING THE 
VALUE OF MINES AND QUARRIES. TEST CORES 
taken out, showing the character of mines at any depth. 
Used either with steam or compressed air. Simple and 
durable in construction. N ever need sharpening. Man- 
ufactured bv 
THE AMERICAN DIAMOND DRIM, CO., 
No. 61 Liberty St., New York 



IMPORTANT IMPROVEMENT ON THE 
DIAMOND POINTED STEAMDRILL l-Stevenson's 
ring Core Retainer, patented Dec. la, 1871, which pre- 
vents all choking of the drill and secures a perfect core, 
can be applied to the Diamond Pointed Steam Drill at 
smali expense. Rights to use may be had on application 
to HARDING, HAYDEN& CO., 335 Washington St. ,N.Y. 



MORRIS, TASKER & CO., 

MANUFACTURERS OF 

American Charcoal Iron Boiler Tuues. 

Wrought- 1 rou Tubes and Fittings, 

For Gas, Steam, Water and Oil. 

ZW Steam and Gas Fitters' Supplies, Machinery for 
Coal Gas Works, &c. &c. 

NO. 15 GOLD ST., NEW YORK. 



The Union Stone Co.. 

Patentees and Manufacturers of 

EMERY AVHEELS & EMERY BLOCKS, 

In Size and Form to Suitvarious Mechanical Uses ; 

GRINDERS, SAW GUMMERS, DIAMOND 

TOOLS, and WOOD'S PATENT 

KNIFE-GRINDER, 

For Planing:, Paper Cutting:, Leather Split- 
ting:, and other JLong Knives. 

Office, 29 kilbt Street, Boston, Mass. 
B „.,..„ fiFBTnua I "S Liberty Street, New York. 
BKAI.CH offices J m commerce Street, Philadelphia. 
ff^° Send for circular. 



EM. MAYO'S BOLT CUTTER— Patented 
• in 1867-Revised and improved in 1871 and 1873. 
Send for Illustrated Circular Cincinnati, Ohio. 



STFAM HAMMERS 

FERRIS &M1LES 



VENEERS 



LUMBER. 



AND 

HARDWOOD 

BUTTERNUT. FRENCH AND AMERICAN 

WALNUT, ASH AND CHERRY BURLS; HUNGARIAN 

ASH, BIRDSEYE & BLISTER MAPLE, etc. etc. 

%W Mahogany, Rosewood, Cedar, etc., in boards, 

plank, and logs. Large and choice stock at low prices. 

GEORGE W. READ & CO., 

170 & 172 Center St., New York. 
Mill and Yard, 186 to 20U Lewis, 

bet. 5th &6thSts. E.R. 
Send for Catalogues and Price List. 



BLAKE'S PATENT STEAM PUMP. 

CEND FOR 

CIRCULAR. 



/T-t,^ 



51 CHARDON ST., 

Boston, mass. 

79 LIBERTY ST., 

New York. 



(BOLT'S ARMORY TESTING MACHINE— 
J Strength ofMaterials.— The Colt's Arms Company, 
oi Hartford, Conn. ( is prepared to measure the strength 
of all materials by its testing machine, which is capable 
of determining etr ainB from I oz. to 100,000 lbs. , in speci- 
mens from 7 IncheB to 8 feet in length, and with cross- 
sections up to 1 square inch in area. The price oi testing 
half a dozen specimens of the same material, $25. See 
Scientific American, March 16, 1872. For further informa- 
tion, apply direct to the Company. 



PAXENTi 
OLD ROLLED 
SHAFTING. 



The fact that this snaiting nas 75 per cent greater 
strength, a finer finish, and is truer to gage, than any other 
in use. lenders it undoubtedly the most economical. We 
are also the sole manufacturers of the Celebrated Col- 
lins Pat. Coupling, and furnish Pulleys, Hangers, etc. , 
of the most approved styles. Price lists mailed on appli- 
cation to JONES & LAUGHLINS, 

120 Water street, Pittsburgh, Pa. 

tW Stocks ot this Shafting in store and for sale by 
FULLER, DANA & FITZ, Boston, Mass. 

GEO. PLACE & CO., 126 Chambers street, N.Y. 



Damper Reg . Pat . Gage Cocks . Water Feed Reg's . 



Send for circulars . M URRILL & KEIZER, Bslt. , Md. 



TRON PLANERS, ENGINE LATHES, 

A Drills, end other Machinists' Tools, of superior qual- 
ity, on hand, and finishing. For pale low. For Descrip- 
tion and Price address NEW HAVEN MANUFACTUR- 
ING CO. , New Haven, Conn. 









H.W.C0LLENDER Succ£ PH ELAK & COLLENDER. 

T3S Broadway, New York. 

ILLUSTRATED PRICE-LIST SENT BY MAIL. 



THE BAND SA Wl 

Its ORIGIN and 

'ISTORY, with. Engravings of the Oldest 
. Machine jent gratis. Address RICHARDS, LON- 
f & KELLEY, 22d st (above Arch) , Philadelphia. 



OOT LATHES, Back Geared and Plane 
Chucks. SlideRest, &c. Justthe article for Sewing 
Machines and Shoe Factories. T. SHANKS,Baltimore,Md. 



RANSOM SYPHON CONDENSER perfects 
and maintains vacuum on Steam Engines at cost of 
one per cent its value, and by its use Vacuum Pans are 
run withfullvacuumwithout Air Pump. Send to G. S. 
"WILSON, 51 Chardon St. , Boston, for a personal call, or 
the Company, at Buffalo, N. T. , for a circular. 



SPECIAL NOTICE. 



ON THE 15th OF APRIL WE SHALL MAKE A GENE- 
RAL ADVANCE OF 15 PER CENT ON THE PRICE OF 
"THE TANITE EMERY WHEEL." On andafterthe 
above date Tanite Emery Wheels will be sold at *AeKETT 
list price, instead of '15 per cent Discount from same, as 
heretofore. There will be a corresponding advance to the 
trade. 

The increasing demand for, and reputation of, THE 
TANITE EMERY WHEEL warrants its manufacturers 
in at last making an advance Irom the price list which 
they have held rigidly fixed from the very infancy of 
the Company. Constant care aad unremitting atten- 
tion, the employment of the greatest mechanical and 
chemical skill, and the most assiduous study of the 
wants of Mechanics and Manufacturers, have enabled 
THE TANITE COMPANY to bring their specialty to the 
highe&tpoint of perfection. Constant outlays are required 
to meet the novel wants connected with this branch of 
industry ; and this, with the necessity of maintaining and 
even increasing the high reputation of these goods.calls 
for a moderate increase in price. COMMON GOODS 
can be made for ordinary prices, but STANDARD GOODS, 
of uniform quality; on whose perfection, both chemically 
and mechanically ■, not only the economy of the buyer, but 
the bodily safety of his hands depends : can only be fur- 
nished at full or high prices. IT IS CHEAPER. SAFER, 
AND BETTER TO DEAL WITH A COMPANY WHO 
MAKE A DISTINCT SPECIALTY BOTH OF SOLID 
EMERY WHEELS AND OF EMERY GRINDING MA- 
CHINERY, THAN TO RISK THE POOR ECONOMY OF 
BUYING CHEAP AND UNSATISFACTORY GOODS . 
Address THE TANITE COMPANY, 

Stroudsburg, Monroe Co., Pa. 

Stroudsburg, Monroe Co., Pa., March 18, 1873. 
The Prices of the Tanite Co.'s Emery Grinding Machi- 
nery are this day advanced, as follows : 

The Tanite Co.'s Saw Gummer $J5 

" " " No. 1 Emery Grinder SO 

" on Table 50 

" " " No. 2 " 50 

" ' on Table 75 

" " " No. 8 " " 110 

" " " Diamond Tools 15 

The general and great advance in the price of Metals 
and Supplies, together with recent improvements in and 
additions to these Machines, necessitates the above ad- 
vance. Notwithstanding this advance, the above Ma- 
chines are the cheapest in the market. Take notice, 
that iW we make no charges for boxing and shipping, 
and no charges for Extra Rests. _^fl Each Emery 
Grinder is supplied (in addition to the two ordinary 
Rests) with one of our improved adjustable Face Rests, 
and one of our improved adjustable Side Rests. These 
Rests can be set at any angle. 

Address, THE TANITE CO., 

Stroudsburg, Monroe Co., Pa. 

THE TANITE CO.'S GOODS are kept in 
Stock, and sold at Factory Prices, by CHAMPLIN & 
ROGERS, ZliH Bast Madison St., Chicago, who are also 
Exclusive Western Agents for the New York Tap and 
Die Co. fe goods, and Dealers in Railway, Mill, and Ma- 
chinists' Supplies. 

WIRE ROPE. 

JOHN A. ROEBLING'S SONS, 

MANUFAOTUBEBS, TRENTON, N. J. 

FOR Inclined Planes, Standing Ship Rigging 
Bridges, Ferries, Stays, or Guys on Derricks & Cranes, 
Tiller Ropes, Sash Cords oi Copper and Iron, Lightning 
Conductors oi Copper. Special attention given to hoist- 
ingropeof a 11 kmdsior Mines and Elevators. Apply for 
circular, giving price and other information. Send for 
pamphlet on Transmission oi Power by Wire Ropes. A 
large stock constantly on hand at New York Warehouse 
No. 117 Liberty street. 

TODD & RAFFERTY, Manufacturers of 
Steam Engines, Boilers, Flax, Hemp, Tow Bagging, 
Rope and Oakum Machinery. Steam Pumps and Govern- 
ors ilways on hand. AlBoAgentsfortheNewHavenMan- 
ufacturing Co. 's Machinist8 r Tods. (^"We invite espe- 
cial attention to our new, improved, Portable Steam En- 
gines. Warerooms. 10 Barclayst. Works Paterson, N. J. 

STEAM FIFE AND 

BOILER COVERING. 

ECONOMY, Safety, Durability- Chalmers Spexoe 
Co., foot E. 9th St.. N.Y.. 1202 N. 2d St., St. Louis. 

Brass & Copper 

SEAMLESS TUBING 

FOR LOCOMOTIVE, MARINE, AND 
STATIONARY BOILERS. 

Merchant & Co., 

507 Market Street, Philadelphia 



l&- T. V. Carpenter, Advertising Agent. Addres 
hereafter, Box TO, New York city. 



A. S. CAMERON & CO., 



ENGINEERS, 




Works, foot oi East 23d 
street, New York city. 

Steam Pumps, 

Adapted to every possi- 
ble duty. 
Send for a Price List. 



L. W.Bond — New Tools. 

EXTEA HEAVY AND IMPROVED PATTEKNS. 

LATHES, PLANERS, DRILLS, of all sizes ; 
Vertical Boring Mills, ten feet swing, and under. 
Milling Machines, Gear and Bolt Cutters ; Hand Punches 
and Shears tor Iron. 

Oft ce and Warerooms, 98 Liberty st. ,New York ; Works 
at W orcester, Mass. 

A. C. STEBBINS, New York, Afjent. 



American Saw Co., Manufacturers of 




And Perforated Circular and Long Saws. Also Solid 
Saws of all kinds. No. 1 Ferry St., corner Gold street 
New York. Branch Office for Pacific Coast, No. 606 
Front street, San Francisco, Cal. 



K 



kU F0R h 

SHEATHING, - c 

I PLASTERING, 

HOOFING, | 

L DEAFENING, \f 

AND 

D CARPET LINING. 

Samples&circularssentfree.by ~tt\ 

ROCK RIVER PAPER CO., *-* 

Chicago ; or, 
J\ B. E. HALE & CO., 
i 22 & 24 Frankfort St., N.Y. TJ 

VT Sole Agents for Eastern States. 

IDDER'S PASTILES— A Sure Relief for 
Asthma. STOWELL & CO., Charlestown Mass. 



^,$75 to $250 per month. ffiKffifft 

.Smale, to introduce the (SENtrlNE IMPROVED COM- 
"t^MON' SENSE FAMILY SEWING MACHINE. .Thas 
"Machine will stitch, hem, fell, tuck, quilt, cord, bind, 
cS braid and embroider in a most superior manner. Price 
!> only $1S. Fully licensed and warranted for five years 
i^ We will pay $1000 for any machine that will sew a 
, stronger,morebeautiful,ormoreelasticseam than ours. 
* It mates the "ElasticLockStitch. "EveryBecona stitch 
*» can be cut, and still the cloth cannot be pulled apart 
^without tearing it. We pay Agents from $15 to $2511 
di per month and expenses, or a commission from which 
fc-Wicethat amount can be made. Address SECOMB & 
°°CO., Boston, Mass.; Pittsburgh, Pa.; Chicago, IB.- 
<ior St. Louis, Mo. *8— 



o 



PORTLAND CEMENT 



F the well known manufacture of John 
Bazley White & Brothers, London, for sale by 

3 JAMES BRAND, 55 Cliff St., N.Y. 



C. J. Bandman. _ L. Jaffe. 

Portland CEMENT, 

For making Artificial Stone. Extea quality, im- 
ported by the New 5Toek stone Works. Send for circu- 
lar. 1198 BROADWAY, New York. 



JHACHiarEBlf, 

Safe*, and Mechanical Supplies. 

A. S & J. GEAR & CO., 

5 6 to 62 SJEBUB7 SIEEET, BOSTOH, MASS., 



ELECTRIC APPARATUS for BLASTING 
and Submarine Work, mannfactured solely by 
GEORGE E . LINCOLN & CO. , Room 9, 32 Summer St. 
Boston, Mass. 

Consisting of : 
Electric Batteries of variouB sizes, 

Electric Fuses of any required length 
Electric Fuse Heads, detached, 

Connecting Wire, Leading Wire, &c. , &c. 
8end for Circular.- _^_^^ 



THE NEW VOLUME OF 

commenced JANUARY FIRST ; therefore, now is the 
time to organize Clubs and to forward subscriptions. 
Clubs may b e made up from different post offices. 

TERMS FOR 18 73. 

One copy, one year - - '- - - - $3.00 

One copy, six months 1-50 

One copy, four months 1-00 

c „ .™a S Ten copies, one year, each $2.50 25 00 

ultjb bates | Q ver ten copies, same rate, each 2.50 

One copy of Scientific American for one year, and 
one copy of engraving, "Men of Progress," - 10.00 

One copy of Scientific American for one year, 
and one copy of "Science Record," - - - 4.00 

Ten copies of" Science Record," and ten copies 
the Scientific American for one year - - - 35.00 

CliUB PREMIUMS. 

Any person who sends us a yearly club of ten or more 
copies, at the foregoing club rates, will b e entitled t o one 
copy, gratis, of the large steel plate engraving, "Men of 
Progress. " 

Remit by postal order, draft or express. 

The postage on the Scientific American is five cents per 
quarter, payable at the office where received. Canada 
subscribers must remit, with suDscriptlon, 25 cents extra 
to pay postage. 

Address all letters, and make all Post Office orders or 
drafts payable, to 

MUNN & CO., 

37 PARK ROW, HEW YORK. 

THE " Scientific American " is printed with 
CHAS. ENEU JOHNSON & CO.'S INK. Tenth and 
Lombard sts. Philadelphia and 59 Gold st. New York. 



© 1872 SCIENTIFIC AMERICAN, INC 



